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DRILLING MACHINES, 


All Styles, 


UPRIGHT DRILLS, 


20 to 38 Inch Swing. 


t d and improve- 
mere ; a Haag al 
pate return 
. the spindle. 


For cuts and prices address 


BICKFORD DRILL 60., 


170 to 180 E. Front 8t., {Cincinnati. O. 





UNIVERSAL RADIAL 
RADIAL DRILLING MACHINE 

é |= THR SIGNS. SIX SIZES 

| Ei BODY ALL DE SIRABLE FEATURES 
{== PRICESS450 2°& UPWARD 

UNIVERSAL RADIAL DRILL 0 





Emery Wheel Machinery. 
j. WENDELL COLE, M.E. 


Manager of Pennsylvania 
Lak ions, and 
—. Northwest for 
DETROIT EMERY WHEEL CO. 
Address: Box 84, Columbus, 
or P. 0. Box 152 Chicago. 
tiart’s Corundum-Emery Wheels 


6.| Riles & Rasps 


E. C. ATKINS & CO. 


INDIANAPOLIS, IND. «* MEMPHIS, TENN. 


MANUFACTURERS OF 


FINE SAWS A SPECIALTY. 
SOLE MANUFACTURERS OF THE FOLLOWING BRANDS 
CROSS-CUT SAWS: 
Silver Steel Diamond, Concave Tooth Dexter, Special 
Steel Diamond, Original Tuttle Tooth Improved, 
Extra Quality One-Man and Narrow Cross-Cut Saws. 


ALL LUMBERMEN REQUIRs& CROSS-CUT SAWS. 


USE ONLY THE BEST. 


Our CROSS-CUTS are acknowledged as “Incomparably the best in use,” and are. 
We are Agents for Tanite Emery Wheels and Grinding Machinery. 





Beda = a Qed = tee... 


|, MANUFACTURERS OF ALL 
—KINDS OF— 


HAND-CUT 


Old Files Re-cut, and 


Prompt 


142 & 143 WN. Water-st 
Extra Tempered. 





CROSS-CUT, CIRGULAR, BAND AND GANG SAWS.| 





OCULUMBUS, O.(62ly 


TOLEDO WIRE WORKS. 


F. POWELL & CO. 
Manufacturers of 
COAL SCREENS, 
WIRE BANK RAILINGS, 
PLANT STANDS, 


FIRE PROOF LATHING, &c., 
Summit Street, TOLEDO, 0 


PATENTS. 


Mi.D.&L.L. LECCETT, 


Attorneys at PatentLaw 
Patenta obtained in the United States and al 
oreign countries. 52 


Masonic Building. CLEVELAND, O. 


.E. H. JONES & CO., 


223 and 226 River St., CLEVELAND, 0. 


Engineers and Contractors, 


Worthington Steam Pumps, 


Electric Light Engines 
AND 








ut or | Automatic & Slide Valve Engines 


Of all Descriptions. 


STEAM PLANTS, COMPLETE, FUR- 
NISHED AND SET UP. 





—VADE BY— 


CLEVELAND CITY FORGE 


STILWELL’S 


Patent Lime-Extracting 


& IRON CO., Cleveland, 0 Combined. 





@: FivTomanc-Pousie PRESS-- 
7 art | | AGHINE, 
, /ApRick —T PATENTED: 


JAPROVED Brick filactipe: 
~ (LAY (RUSHERS, (G@RRIERS. 
ARROWS & Brick 


* PORTABLE 


flake & Truck. 


Yano S? PPLIE 5 . 


boiler. Thoroughly tested. 





Heater had been running two weeks. 


Mustrated Catalogues. 





DAYTON, OHIO. 


Heater and Filter 


is the only lime extracting Heater that will prevent scale in steam 
boilers, removing all impurities from the water before it enters the 


Over 3,000 of them in Daily Use. 


This cut isa fac-simile of the appearance of a No.5 Heater at 
work on ordinary lime-water when the door was removed, after the 


Stilwell & Bierce Mfg. Co., 





Llevelara, £1. 





J. M.Schoonmaker Coke Co. 


Manufacturers and Shippers of 


Connellsville 


Capacity of Mines, 2,600 Tons Daily. 
Siding Connections with all lines of Raitroads. 
Office, 120 Water Street, 


Pittsburgh, Pa. 


RAWHIDE VALVES 


FOR BLAST FURNACE BLOWING ENCINES. 


Guaranteed superior to valves made of oak-tanned leather, being soft;'pliable and very strong. 
Sample orders solicited, not to be paid for unless satisfactory. ~8 


Parkin &< Bosworth, 
9 & ii SOUTH WATER ST., CLEVELAND, O. 





OFFICE: 
89% St. Clair St. Upp. Kennard House, 





tl 


a@ WRITE FOR PRIC2ZS. 


Machinery Manufacturers’ Association 


——FPOR SUPPLYING—— 


MACHINE SHOPS, FOUNDRIES, PLANING MILLS, PAPER MILLS, ROLLING MILLS, 
FLOURING MILLS, MINES, CAR-SHOPS, RAILWAYS, ETC., 


With MACHINERY, TOOLS, and other EQUIPMENTS, at the Makers’ Lowest Prices. 
1. H. PRATT, Manager, 


- CLEVELAND, Ohio. 
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"MANUFACTURERS OF 
WIRE CLOTH 


Of Every Deacription, 
Office Railings, 
Elevator Enclosures, 
AND ALL KINDS OF 


Architectural Wire and tron Work. 
E, H. ALLEN, 
Sec. & 


CLEVELAND. OHIO. 












Iron Planers 


A SPECIALTY, 


New Patterns. 


















This Planer returns the table 8 for 1. 


Sizesfrom 20 in by 20in. and 80 
i é¢ plans fr0m-4 00 10 feet in leacte” bala: 


Rochester Machine Tool W’ks 


34 P idineliat, N.Y. 
































Locke Patent Steam Pumps. 


Arm Anp Acrip BLOWERS. 


refineries, "OP Sap pipe 
d Blowers fully Guaranteed 





r 1, For fire protection. 


YOUNG & LOCKE, Titusville, Pa. 


Box 991. 43 





THE IRWIN & REBEX 


PATENT 


EXPANDING WATER CONDUCTOR. 


MANUFACTURED BY THE 


's. S. S. Conductor Co. 


LIMITED, 


168 Lacock Street, 
ALLEGHENY, PA. 


Tas Stranpine SEAM 
allows of an easy and 
secure ming, keeping 
the-pipe far enough from 
the wall to make any over- 
flow from the eave pipe or 

"ead, run down the spout, 
, ad not the wall ; an will 
pen, in case of "freezing, 
; 0a8 to ———_ burtting, 
nd still remain devable- 
se and water-tight. 


OOS 


Made in 6 foot tengths of 
a single sheet of 


SOFT STEEL, 


Galvanized, Kalamined 
or Leaded 
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Mount Joy Steam Heater 


MANUFACTURED BY THE 


MOUNT JOY STEAM HEATER CO.., 
: MOUNT JOY, PA. 
Self Feeding Magazine. 


Self Draft Regulating. 
Reputation Established. 


Senda for Catalofue 





04-ly 





FREIGHT AND PASSENGER 
eeteletiakent \/ ood. OES 
| L. S. GRAVES & SON, 


Corner Center and Frank Streets, Rochester, N. Y. 
New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 
Send For Our Catalogue. 


IMPROVED VICTOR SAW FILER. 


Latest and best machine for Filing 
Saws of every Seqersptren- Absolute in 
potion. Elegant in finish. mable 
in Price. Descriptive circular sent on 
application. 

Price complete $2.50. 


Address, 


Robt. J. Schaeffer & Co., 


(221y} DAYTON, O. 

















J AMES FP. WITHEROW, 
Engineer and Contractor, 


Lewis Block. Pittsburgh, Pa.. 


Whitwell Fire-Brick —_aee ™ Patents 


For the Manwieeun of oar: Steel. 
Specially adaped 


furnaces, LY 


man 
“~orks © 9 and steel works construction 


can sneer ad promptness and sa on 81 





Fabric Fire Hose Co., 


MANUFACTURERS OF 


Cotton Fire Hose. 


———) FOR (——— 
MILLS AND FACTORIES. 


‘HOSE JUMPERS. RACKS & REELS. 
siecle diane 


5 Barclay Street, 
NEW YORK. 








e? THOMPSON 
TOR ! 

age poWER i 
tt nailer CRANES, | 
S.WIRE WORKS | 

PS. COCKS ne? MINES 

or TiLimnc CRANES 


ee /// ? 
1 
) CLEVELAND,O. 


SvPtnion $Tf. | 


| = WwAStOm Ane 








THE CANTON STEAM PUMP Co. 


MANUFACTURERS OF 
MILLER IMPROVED, DUPLEX, UNIQUE 


© TORRENT STEAM PUMPS. 


Over 10,000 Boiler Feed Pamps in use. 
) Every pump guaranteed. Send for illustrated 
iW and descriptive Catalogue. 








CANTON STEAM PUMP CO., 
21-ly 




















HUGHES STEAM PUMP CO. 
MACHINISTS 


and Manufacturers of 


Steam Pumps, 
Hydraulic Presses, 






oe} 


sw Wiuenes 


And General 
| Machinery. 


cde OT amma au 
Elm, cor. Washington Street. CLEVELAND, 0. 


PATENTS. 


JOSEPH A. OSBORNE, 


rFPatent Attorney, 
29 EUCLID AVE,, CLEVELAND, OHIO. 
Patent Causes litizated in the United States 
Supreme and Circuit Courts. Unrrep States 
AND Foreign cee Sscurep. Searches and 


Opinions as to the Scope, Validi-y and Infrin, 
ment of patents. Terms Reasonable. a0 


PcLIPSE 


LECT ROTYPE 





eed NCRAVING CO. 








E. GOULD & EBERHARDT, 


NEWARK, N. J. 


New Tools on Hand. 


12” , 16’’, 22’, 26’’, 80’ Shapers. 

25’’, 36’’, 60’ Eberhardt’s Auto. Gear Cutters. 

25’, 30°’, 36’ Eberhardt’s Pat. Drill Press. 

12’ x 6 ft. Eng ne Lathes. 

15” Sn (Porter) Engine Lathe (hollow spin- 
ie). 


22’ x 10 x 12 ft. Engine Lathe (G. & E.). 
Nos. 1, 134, 2 Power Press. 


Second-Hand Tools. 


16’’ x 6 ft Engine Lathe(Ame:) Good order. 
134’’ open die Bolt Cutter. A bargain. 

1%” solid die Bolt Cutter. A bargain 

Four Spindle Garvin drill. Good as new. 
One 10 x 24 Horizontal Engine. A bargain. 
One McKenzie Foundry Blower. Very low. 
One 18” (Pond) Lever Drill Press. 

One 30” (G & E) Back Geared Drill Press. 





J. M. Allen, Pres. Ww. B. Franklin, V. Pres 


J.B. Pierce, Sec’y. 





|| GEO. P. BURWELL, Gen. Agent. 


246 Superior St., 
CLEVELAND, O. 


A. C. GETCHELL, 


9 _ Chief Inspector. 





RUBBER STAMP fortne WORL 
c. J. CONS sky & CO. 


Establis..ed 1873. 


RUBBER. STAMPS 









CANTON OHIO. 
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A NEW BOILER SETTING. 


The advantages claimed for the boiler setting illus- 
trated on this page and page 422, are claimed to be as 
follows: The boiler is suspended on separate piers, 
entirely free from the setting, thereby giving the setting | 
a chance to settle, crack or burn out and not interfere 
with the boiler. When boilers rest on brackets which 
rest ov brickwork, oftentimes the brickwork falls down 
by the action of the heat, leaving bracket exposed to the 
action of the flames, and the boiler unsupported, giving 
it a chance to settle and break some of the fittings ; 
but in this case the brick or iron columns have a large 
footing-stone under each, and the columns are protected 





| 
| 


i 
i 
1 





| surrounded by a 2’’ or 2}/’ pipe extending through 


cleaning under the tubes and around the feed. A space 
of 5’’ is left between the tubes in center of boiler to 
make it easier to clean tubes between top and lower 
rows. The gauge cock and glass water-gauge pipes are 


brickwork, thereby allowing the boiler to be adjusted 
without danger of breaking the pipes. 

The usual way of bracing boilers is to rivet the braces 
to heads and then to shell. When a brace is broken or 
gets loose, the rivets have to be cut out and the brick- 
work taken down; but in this way of bracing, the tee 
iron is riveted to the heads, and a lug on the shell, with | 
a knuckle joint on each end of the braces and a bolt or 
pin to hold them, so that they can be removed and ! 
replaced in a short time, and repaired without interfer- | 
ing with rivets or brickwork. There is one sheet on the | 
bottom of the shell, making it easier to clean and keep- 
ing the seams out of the fire. 

There is plenty of space back of the bridge-wall for 
the deposit of ashes, giving space for gases to expand dur- 
ing combustion. This makes a clear flame, and does not 
cover the bottom of the shell with long strings of soot, 
which is common with boilers where the space back of the | 
bridge-wall issmall. This setting is not entirely new, but ! 











The Prospects of Railway Building in 1888. 

Chicago Journal of Commerce 

With so large a field mapped out for occupation and 
the rapid settlement and rounding up of the interior in 
population and mining and other industrial enterprises, 
the demand for new railroads is something enormous 
and a part of it has to be met notwithstanding the tariff 
agitation and the fear and hesitation it causes, and we 
are not, therefore, surprised at the record made by the 
railway papers of what has already been done so far this 
year. The Railway Age in its computation finds 2,271 
miles of new track laid this year, against 2,351 miles for 
the same part of 1888. 

In this we are not surprised that the greater portion 
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A NEW BOILER SETTING. 


from heat by the space between the walls of the setting, ; 
where air is allowed to circulate. 

If at any time the boiler should settle from imperfect 
foundations under the columns, it can be adjusted by 
screwing up on the stirrup bolts at each end, and the 
boiler can expand and contract without disturbing its 
foundation. 

The blow-off pipe is made large to lessen its liability 
to be stopped up and to make it easier to clean. The 
feed goes into it also, so as to protect it from burning 
and keep the mud from settling in it. It is made of 
cast iron, which lasts longer than wrought-iron. Brick- 


work is not allowed to be built close to it on account of | 
the boiler or brickwork settling, which would be liable 
to break pipe off. 


| be nice and soft. 


is given as something different from the ordinary way 
of setting or hanging the boilers of stationary engines. 


a 


Annealing Small Tools. 

According to the English Mechanic, a very good way 
to anneal a small piece of tool steel is to heat it up in a 
forge as slowly as possible, and then take two fireboards 
and lay the hot steel between them and screw them up 
ina vice. As the steel is hot, it sinks into the pieces of 
wood, and is firmly imbedded in an almost air-tight 
charcoal bed, and when taken out cold will be found to 
To repeat this will make it as soft as 
could be wished. 


— 


A WALLINGroRD (Conn.) firm has just made fifty 





There is a man-hole under the tubes, which permits of 


silver urns for the Khedive of Egypt. 





has been in the Southern States, where industrial enter- 
prises are now pressing with something like a “ boom.” 
The States of Georgia, 195; Alabama, 146 ; Tennessee, 
111; Kentucky, 132; Texas, 117; Missouri, 112; Kan- 
sas, 137, and California, with 279, makes up 1,229 miles, 
or considerably more than half of the total in eight 
States. The new enterprises under way give promise of 
a much heavier demand for steel rails and structural 
material and railway equipment than was generally ex- 
pected. 


ct 


CALIFORNIA is like every other place. The San Fran- 
| cisco Report says: “Ifa man come hither without cap- 
| ital, and unprepared to wait, or if he be poorly equipped 
| with knowledge or handicapped by bad habits, he will find 
| the fight for life as hard here as anywhere, and harder,” 
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THE PRINCESS TRICYCLE. 


a — 

Describing the machine herewith illustrated, the 
makers, Messrs. I. A. Weston & Co., Syracuse, WSs. Kiss 
say : 

By a careful study of the wants of our patrons and 
the demands of the trade, we have greatly improved 
our Princess central gear tricycle, for the season of 1888. 
A few of the leading features of superiority are men- 
tioned in the fo lowing : 

1st. The wheels are our own patent suspension steel 
wheels, which have too many advantages to enumerate 
here. 

2d. The driving gear is entirely below the frame of 
the machine, thus preventing the clothing from coming 
into contact with it, and tearing or soiling it. 

3d. The treadles are down near the ground, conse- 
quently the operator sits low and danger is avoided. 

4th. The seat is adjustable and can be raised or low- 
ered to suit various sizes and ages. 

5th. The bearings for both the main axle and pedal 
shaft are made in one piece; therefore cannot get out 
of line and run hard. 

6th. Adjustment is provided for the pedal shaft, so 
that any slack in the driving gear may be quickly taken 
up. 

The Princess tricycle, for boys and girls, is the only 
machine of the kind that physicians recommend in all 
respects. 

Ist. It is the lowest in price. 

2d. It is the most elegant and thoroughly made, most 
speedily propelled, lightest, simplest in construction and 
fewer parts. Seat adjusted by any child with use of 
wrench. Less motion to feet and more power than any 
other made. 

3d. The effective application of power; the quick 
adjustability of seat ; the perfect control of machine ; 
the strength, durability, style and finish recommend 
itto all. 


re. eet aS 
Preliminary Test of Pneumatic Guns. 
Philadelphia Record. 

The pneumatic torpedo gun which was built by 
Cramp & Sons for the Italian Government for the 
fortification of Spizzia was given a preliminary trial 
at Fort Hamilton, in New York harbor, on Friday 
last, under the direction of Lieutenant Zalinski, | 
the inventor, and proved an entire success. It is 
the largest gun of the kind that has yet been made, 
having a 15-inch bore and being capable of throwing 
a shell weighing 900 pounds a distance of two 
miles. At Friday’s trial two shots with 530-pound 
shells were fired at an elevation of 18°. These shots 
were made only to find out what were the power of 
the new arm, the whole air pressure not being called 
into play. The first shot fell some 1,200 yards; the 
second, with a more continued pressure, considerably | 
over a mile. The new gun was very easily worked, | 
and in every way came up to the expectations of the | 
Cramps and the inventor. 

The cruiser Vesuvius is to be armed with two of these 
formidable guns. Work on them is now progressing 
rapidly at Cramps’ ship-yard. The difficulties to be 
overcome in adapting the guns to naval warfare are 
greater than in the case of fortifications, but Lieutenant 
Zalinski is hopeful that the Vesuvius and her armament 
will fulfill all expectations. 
in the guns is compressed air, and the mechanism for 


The propelling power used 


raising or depressing the guns in taking aim is worked 
by hydraulic power. 


2) aS ee: 
Freight Classification of Hardware. 
Farm Implement News. 

A strong effort has been made by Western hardware 
merchants to induce the railroad companies to change 
the classification of hardware. These goods have been 
assigned to the second class, upon the assumption that 
they were easily damaged and could bear the rate; but 
the merchants insist, with good reason, that this classifi- 
cation is unjust, and that the third class is sufficiently 
high. Some concessions have been made by the railroad 
managers, but only upon car-load lots; and that does 
not help much, because the business throughout the 
country is not so transacted that it can generally take 
advantage of bulk rates. Hardware has become cheap 
and profits small, and the trade should be relieved from 
the excessive freights that could be borne in the old 
flush times, but are now an oppressive burden. It is 
probable that the change in classification will be 
effected, or reasonable modifications will be made ere 


a eee 

For the last twenty years David Jennings, of Oneida, 
has been trying to solve perpetual motion. He has had 
his model in operation for severa! days at the Evans 
House. The workings of the machine have been wit- 
nessed by at least a thousand people, representing points 
as far distant as Philadelphia, New York, Boston and 
Chicago. Atthe time the Herald reporter and artist 
visited Mr. Jennings at his model-room and workshop 
he said he had numerous offers of fabulous sums for an 
interest in his invention. 

In the center of the room stands the ninety-seventh 
model that Mr. Jennings has experimented upon. The 
inventor was not loth to allow an examination of the 
machine, and he proceeded to set his machine in 
motion. 

The machine is suspended in a wooden frame about 
six feet long, two feet wide, and seven feet high, and is 
in the form of an endless chain which runs in the figure 
of a triangle over three pulleys, leaving three spaces or 
grades to pass over, one going down, another up, and a 
third on a level. The line traversed is nearly like the 
framework of a harp standing upright. The down line 
of the chain is nearly as long as the uthertwo. The 
links are about two inches in length, and are almost the 
shape of a triangle. At the top of the frame is located 
the main pulley, over which the chains runs. It is at- 
tached to a small shaft, which is geared toa flywheel 
about three feet in circumference, and which, Mr. Jen- 
nings said, could be made to make about 1,000 revolu- 
tions in a minute. 

The links of the chain are so made with automatic 
working hooks that as they move over the wheel at the 
top and begin to descend the hooks catch up every other 





' about half that when going down. 





long. 


link and make a double chain of it. The links are held 


A NEW PERPETUAL (?) MOTION MACHINE. 








THE PRINCESS TRICYCLE. 


in place until each one begins to turn to go up, when | 
the hook drops out and the chain moves by single links. | 
Mr. Jennings says that the weight going up is only | 
The increased weight 
downward serves to pull the single-link chain up and, 
around the two sides of the triangle, the inventor says. | 
The main pulley wheel on top is composed of two disks, 
upon the outer edge of which rest the axles which run 
through the links of the chain, and which it supports as 
the chain runs over the wheel, The chain must be 
properly hooked by hand before it can be started on its 
first perpetual-motion tour, it is said. 


It is claimed that | 
the machine now on exhibition is about one-tenth horse: | 
power. 

To start the motor Mr. Jennings removed a smal) | 
pin located on an upper corner of the frame, and ap- 
parently the chain started off on its triangular tour 
without any power, and gradually gained momentum. 
Mr. Jennings stepped to the opposite side of the frame, 
and regulated the motion with a small brake. 

“Tt has been twenty-one years since I built my first | 
model to try and solve the perpetual motion problem,’ | 
said Mr. Jennings, “and since that time I have spent | 
more than $40,000 in my experiments. I 
ninety-seven models, and experimented on more than 
sixty different principles.” 


| 
| 
| 
| 


In reference to securing a patent on his invention, | 


Mr. Jennings said: “The papers are in Washington, | 


and my Syracuse attorneys are hastening matters as much 

as possible.’—([Syracuse Herald. | 
SE AE CA 

BeLGium exported 10,134 tons of steel 

January, February and March—3,000 tons less than | 

the quantity sent to other conntries during the same} 


period of last year. 


| coke to the Eastern and Western 


THE CONNELLSVILLE COKE FIELD. 


C 7 -3 . singloetle weit 
onnellfsville Courier. 


The famous coke region to which Connellsville has 
given a name and of which it is the geographical and 
business centre is embraced in a long, narrow strip of 
land stretching away almost in a bee line from Latrobe, 
Pa., on the north, to Morgantown, W. Va., on the south, 
a distance of fifty miles or more. It varies in width 
from less than a mile to more than five miles, being wid- 
est in the vicinity of Connellsville, which is the basin, 
and averaging two miles, Its area is therefore approx- 
imately estimated at 100 square miles or 64,000 acres. 
Fully one-fourth of this acreage has been worked out 
and another fourth consists of barren measures, leaving 
but thirty odd thousand acres of coal intact. Prices 
vary from $200 to $600 per acre, according to location, 
depth, thickness and pitch of vein, railroad facilities 
and surface advantages, but it is safe to place the aver- 
age value at $300 per acre, making the aggregate value 
to-day of the coal yet unmined in the Connellsville 
region at a round $10,000,000. 

Though the Connelisville coke region embraces but a 
few thousand acres its financial operations aggregate 
millions. Its average annual capacity is 5,000,000 tons 
of coke valued at from $5,000,000 to $10,000,000, accord- 
ing to the mood of the coke operators and the tendency 
of the iron market. Last year coke remained at $2 per 
ton for the better part of the year. To-day it is just 
one-half less in price. The ruinous reduction was in- 
augurated by a bad iron market and completed by the 
failure to form anew the old ccke pool under which 
prices had been judiciously kept to a plane of reasonable 
profit by concerted action. There are 74 coke plants in 
the region, varying in size from 16 ovens at Great Bluff to 
707 at Standard, and aggregating 13,047, which, together 
with the pit cars, larries, locomotives, tipples, tenement 
houses and other adjuncts, represent an outlay of 
$6,000,000. The surface is worth another $4,000,- 
000. Thus, it will be seen that this slender strip of 
Pennsylvania territory is worth the sum of $20,000,- 
000, or more than enough to build and equip the 
South Pennsylvania railroad. The coal is taken out 
from drift, slope and shaft mines. Drift mining is 
the oldest, the cheapest and the easiest method, and 
slope mining comes next. Both are in the most 
general use, but shafts, though very expensive, have 
sometimes been found necessary. There are 12 
shafts in the region, varying in depth from 50 feet at 
Morewood to 550 feet at the new Leisenring No. 3 
works. 

Estimated on the basis of figures taken from the 
books of one of the largest coke firms in the Con- 
nellsville region, the amount paid out annually for 
labor, when the region is running full, is $5,000,000, 
or an average annual wage for each of the 10,000 
employes of $500. But the frequent strikes and 


| lock-outs of last year greatly reduced these figures, and 


the present low price of coke has cut down the wage 
scales of last year from 15 to 25 per cent. 

Three trunk line railroads penetrate the coke region 
and grow fat upon its immense and immensely profit- 
able tonnage. The rate from the region to Pittsburgh 
alone is now 80c. per ton and has long been $1.00. It 
is safe to say, therefore, that the Southwest Pennsyl- 
vania, the Baltimore & Ohio’s Pittsburgh division and 
the Pittsburgh, McKeesport & Youghiogheny railroads 
divide not less than $4,000,000 annually for tonnage 
from the region, while the main lines to which they are 
but feeders earn many millions more in carrying this 
markets. There are 
8,000 cars employed in the coke trade, over 3,000 of 
which are individual cars, and these branch railroads 
alone give employment to several thousand additional 
men. 

ee a 
Sheet-Iron Blast Pipe. 

A bad feature to be found in some foundries is that 
the sheet-iron blast pipe is buried in the ground between 
the fan and the cupolas. Right in the middle of a busy 


have built; season something happens to the pipe, and even if the 
| exact place can be located it stops the foundry two or 
| three days to dig out and repair the pipe, if there is any 


left to repair. There are only a few instances where 
there is any excuse for burying blast pipes besides 
incompetent engineering. Even under the best condi- 
tions they are not as safe and handy as when placed 


| overhead, when an application of paint now and then 
rails in will keep them from rusting, and they 


out of the 
way, and not getting banged all out of shape when drop- 
ping the bottom or getting the cinder out from under the 


are 


cupola,—[Foreign Ex, 
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IMITATING AMERICAN HARDWARE. 
Concerning the superiority of American hardware, an 


“The Americans had for 
They 
showed a characteristic cuteness in adapting their axes, 


English contemporary says: 
a long time the pull in the Australian market. 
adzes, and similar goods to the requirements of the 
Australians, who, probably, would have preferred the 
English make had it suited their needs equally well. 
Our manufacturers at the time seemed wedded to their 
eld ideas, and were too much given to sending out what 
they thought the colonists ought to take instead of what 
the colonists specially ordered. Young Australia knew 
its own mind, and as the mother country did not supply 
And a 
roaring trade the Americans had for years. Sheffield and 


what was wanted, turned to America, who did. 


other English manufacturers, waking up at last to the lost 
business, set themselves to study the American patterns, 
which they copied, and in some instances improved. 
The result has been the recovery of a very large portion 
of the Australian trade. One local firm has recently 
had orders for adzes, of the best bronzed variety, for the 
Australian market, to the number of 30,000. Harvest 
goods, in sickles and reaping hooks, are also being made 
for Australia, as well as spades and shovels.” ‘Copied, 
and in some instances improved,” is good, in view of the 
hue and cry raised against the imitation of Sheffield 


goods by German manufacturers. 


PURE HOT AlR DIRECT FROM COAL. 

An Englishman, Mr. Wm. A. Gibbs, of Essex, brings 
forward some remarkable claims concerning his new 
process of producing hot air direct from the combustion 
of coal. As described by the London Times, the fur- 
nace consists of a brick chamber, about five feet long 
by two feet wide and two feet high, built: upon the 
ground. At one end is a fuel chamber, and at the other 
Placed intermedi- 


ately between the chamber and the fan are baflle plates, 


a powerful exhaust and blast fan. 


splitting plates, a standing bridge with perforations at 
the back, and a hanging bridge with perforations ut the 
front. There are also several carefully proportioned 
inlets to supply the exact quantity of air requisite for 
perfect combustion. Issuing from a fan mouth twelve 
inches in diameter comes rushing a column of hot air, 
marking on the pyrometer at its exit a steady, uniform 
temperature of 500° Fahr. Not a trace of smoke or 
fume is visible to the eye; not a taint of any kind is 
Save in the matter of 
temperature it affects neither the eyes, the throat, nor 


the nostrils. 


perceptible to the taste or smell. 


Asa proof of this purity some choice tea 
which had been saturated with hot water was placed in 
the hot air current, and when redried was pronounced 





by an expert to be wholly free from any imparted taint 
or taste. 

Just how these results are obtained is unexplained. 
Mr. Gibbs suggests that the water contained in the coal 
is decomposed into oxygen and hydrogen, and that the 
hydrogen in burning adds to the heat of the resultant 
air, while the oxygen, reinforced as it is by that ubtained 
from the large volume of fresh air admitted at the 
various inlets, decomposes and purifies all of these pro- 
ducts. But whatever the theory may be, in the opinion 
of the Times, the fact remains that it is not only pos- 
sible, but easy and economical to obtain the utmost 
amount of heat from coal without any deterioration of 
the atmosphere. 





WHAT HAS BUILT UP AMERICAN INDUSTRY. 

It is not often, we are sorry to say, that the American 
fiscal system is fairly treated by English trade journals, 
but we wish to note a marked exception in the case 
of our enterprising London contemporary, Jronmongery. 
In a series of articles on ‘‘ The Growth of Foreign Com- 
petition,’ remarkable alike for their keen observation 
and their evident candor, our contemporary lays down 
as one of its premises, “ that a nation in the earlier stages 
of its development could not, with any degree of suc- 
cess, initiate a competition on equal terms with another 
which, like Great Britain, possessed not only a vast ac- 
cumulated capital and the prestige bequeathed by many 
generations of commercial and manufacturing enter- 
prise, but whose workshops had for many years practi- 
cally supplied the world’s requirements.” “To render 
a competition possible,’ continues the article, 
“ would involve not only heavy material sacrifices, con- 
tinued perhaps for a lengthened period, but a long and 
arduous preparation by the nation so competing; and 
even then the difficulties would seem to be inseparable. 
Hence, at the very outset, some provision of fiscal policy, 
designed to protect and foster their manufacturing inter- 
est, was deemed essential in the first stages of its devel- 
opment.” 


such 


What has been the result of the adoption of this policy 
of the United States? Let us take the testimony of a 
competitor : 


In the case of the United States the policy of protection has been 
an important factor, if not one of the chief means resulting in 
the successful development of their manufactures—at least, such 
is the conviction almost universally entertained by the Ameri- 
cans themselves. An American gentleman, of widely-extended 
commercial experience, and well versed in the science of political 
economy, who was until recently the American Consul at one of 
our most important manufacturing centres, declared to the writer 
his fixed and unalterable conviction that without protection 
America could not for many generations, and without enormous 
sacrifices, have brought her manufactures to the stage of develop- 
ment to which, under the system of protection, they have been 
brought within a comparatively limited period; that without 
this aid to their development her immense natural resources 
would have remained unutilized and practically valueless ; and 
that she would for many years have remained a purely agricul- 
turalcommunity. This theory may be open to objection on Free 
Trade grounds, but it is nevertheless the theory which is main- 
tained by the large majority of intelligent Americans, and it is 
advanced as the view which obtains amongst those whom, in re- 
lation to their own mercantile affairs, should be most competent 
to judge. 

The article goes on, at greater length than we have 
space to quote from, to show that, whatever the theories 
of Free Trade, the actual fact is that the United States 
is the most prosperous country on the face of the earth, 
and that its prosperity is the result of a policy of pro- 
tection to home industries. And who but a theorist can 


gainsay it ? 








Some of our newspaper friends in the North- 
west, notably those interested in the Gogebic range, 
seem to labor under the misapprehension that the Iron 
TRADE REVIEW, in its regular weekly market reports, is 
pessimistic in its views regarding the ore situation. Ifa 
truthful report of the sayings and doings of “the ore 
dealers constitute the sort of pessimism charged against 
us, then the charge is true; but to the innuendo, that 
ought is done to depress the market, we emphatically 
except. 

The time has gone by when any paper, or set of 


papers, could make a market. No newspaper can tell 


the ore producer at how much margin he must let go of 
his ore, and no newspaper can jnform the intelligent 
furnaceman how much he ought tg pay for his material. 


Depend on it, the ore producer will get all he can, and 
the furnaceman will pay no more than he is obliged to, 
without reference to any market quotation in a news- 
paper. 

A market quotation is of value only when it is truth- 
ful. It is a living testimony of the reliability in other 
respects of the paper that prints them. It is of use to 
the trade in that it assists the ore producer, the furnace- 
man, the mill owner, to form an approximately correct 
opinion of the state of trade, based upon actual business 
transactions and, while no business man will accept the 
correctest report in absolute faith, it will assist him in 
arriving at some sort of a basis. And whether the mar- 
ket reports in the lron TRADE Review have been hon- 
est, we are content to leave with our subscribers. 

Complaint is made by some of our newspaper friends 
on the Gogebic range, of some statements that appeared 
in these columns, regarding the situation of the ore busi- 
Last February we canvassed the 
market thoroughly, taking into account the ore tonnage 
then on docks, sold and unsold, and arrived at the con- 
clusion that the total 1888 output would barely reach 
3,500,000 tons. Of this amount we credited the Gogebic 
range with less than a million tons. Nothing has 
occurred as yet to change this opinion. 

Our friends object to the statement made some 
time ago, that the Ashland, Germania and Aurora mines 
were about to shut down. All we have to say on that 
point is that the information came directly from the re- 
presentatives of those mines, located in this city, and 
that it was based upon the condition of the market at 
that time. It is to be hoped that every pound of ore 
that can be mined, will find a ready market, but we 
shall continue to quote the market just as we find it. 
When an ore that brought $6 last season, goes for $4.75 
to-day, we shall be compelled to state that fact, no matter 
how much we should like to see better prices. 

But we repel the insinuation that any influence can be 


ness on that range. 


brought to bear upon this paper, to color or in the 
least misquote the bona fide transactions that come 
to our knowledge. 








THE editor of the Manufacturer’s Record, Baltimore, is 
not averse to being classed as a “ Randallite” in respect 
to the tariff. He says: ‘Randall’s following in the 
South is steadily growing among the foremost practical 
business men of that section. They see that it is now 
the South which needs protection more than New Eng- 
land, and they are unwilling that the present rapid 
development of their country should be checked by 
unwise legislation. 





It was only a few weeks ago when 
the Atlanta Constitution in discussing the free-trade ten- 
dency of the President’s tariff policy, said: ‘It will 
check, if it does not permanently stop, the industrial 
growth of the South, without which the South can never 
have even general prosperity. ‘These are our views earn- 
estly and profoundly held.’ ” 








HAVE large blast furnaces had their day? A well- 
known iron-maker, quoted by the Baltimore Manufactur- 
ers’ Record, thifiks they have. He claims that the ad- 
vantages of furnaces making 100 tons of iron a day are 
more than counterbalanced by the disadvantages when 
contrasted with’a 50-ton furnace, and says that if offered 
as a present his choice between a fully equipped 50 or 
100-ton furnace, he would choose the former, confident 
that in ten years the smaller furnace would make more 
money than the large one. 








THE coke manufacturers are pretty blue these days. 
A long depressed market and a hopelessly broken pool 
have left pricesataminimum. Furnacemen have taken 
advantage of the situation to buy in larger quantities 
than usual, shipments for May showing an increase of 
100 cars per day over those for April; but this is rather 
discouraging than otherwise to the coke men, from the 
fact that the prices secured are unsatisfactory and that 
furnaces are quite generally over-stocked. 
a: Mae Ee Se 
SoMETHING new in the profit-sharing line has been 
begun at Burnley, England. Each employe is allowed 
to take a £5 share in the concern, to be paid in install- 
ments. At the end of a year the profits of the concern 
will be divided in proportion to each person’s earnings. 
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A PLEA FOR AMERICAN TINPLATE. 





The Inon TRADE REvIEw has been furnished a letter- 
press copy of the following petition which went forward 
to the Senate Committee on Tariff Revision, at Wash- 
ington, the past week : 

“ The humble petition of Wilkins Trick, a tin-plate 
manufacuurer, late of South Wales, England, and now an 
American citizen, showeth : 

“Your petitioner, in approaching your honorable 
committee on the subject of an adjustment of tariff upon 
tin-plate, begs to respectfully certify, that he does so 
independently, having no connection of affiliation with 
any other person or organization, and is therefore irre- 
sponsible to anyone upon the matter of this petition. 


“ That the estalishment of factories for the domestic 
production of tin-plates is highly desirable from an eco- 
nomic standpoint, as tending to the greater development 
of our natural mineral resources while contributing to 
the nation’s dignity, by an independence derived from a 
reliance upon the possession of internal advantages for 
the production of a commodity which is now exclusively 
drawn from extraneous sources, at the expense of an un- 
desirable exodus of American capital. 

“That for the successful attainment of tin-plate man- 
ufacture in the United States, a sufficient protection 
must be extended to enable an inauguration of the indus- 
try on a sound financial basis, and thus to induce capital 
to embark in the enterprise. 

“That providing the manufacture of tin-plate become 
a factor in American industries, a powerful impetus 
would be given to the mining and smelting of tin ores; 
deposits of which have been proven to exist in this coun- 
try of a highly valuable character. 

“ That it would be a work of supererogation, for your 
petitioner to here enter into a detail of other and mani- 
fold benefits, which would necessarily accrue from the 
establishment of tin-plate making, inasmuch as such 
have been repeatedly enumerated, and rendering them 
household words to every American ; suflice it, therefore, 
to observe the cost to the American consumer, represent- 
ing a sum of about $30,000,000 annually, would be re- 
tained for home circulation, benefiting our people gen- 
erally, instead of foreigners. 

“That by the tariff act discriminating against tin- 
plate by reducing the duty from 23 cents to 1 cent per 
pound, at which it now remains; the manufacture so 
favorably commenced in the country was mercilessly im- 
molated. 

“hat it is in the power of your honorable committee 
to recommend a resuscitation of the industry, by accord- 
ing to it the necessary measure of justice in a protective 
tariff snfficient to warrant investment of capital, with 
equitable advantages to labor, in remunerative accord 
with American practice, as distinct from the insufficient 
and degrading labor payment of Europe. 

“Your petitioner, therefore, prays your honorable 
committee recommend the adjustment of tin-plate tariff 
to the extent of 1 1-10 cents per ponnd increase, and 
making it 2 1-10 cents per pound, as against the 2} 
cents per pound of original duty prior to its reduction. 

“This sum of duty required is the result of careful 
compilation of charges on manufacture based upon the 
data of costs abroad, and those to be incurred in a do- 
mestic manufacture. 

“Your petitioner would respectfully indicate the in- 
congruity existing between the duty now assessed upon 
black sheet, the basis or body substance of tin-plate, and 
the tin-plate itself, which is but a complete and finished 
product of iron or steel sheet. The market value of iron 
black sheet is $38.00 per ton for a 29 wire gauge, the 
substance of ordinary tin-plate, and which is assessed in 
a duty of 1 5-10 cents per pouud, while this black sheet 
converted into tin-plate realizes $67.00 per ton, and is 
assessed at only one cent per pound ; the bulk or differ- 
ence in cost being for the labor employed in preparing 
the black sheets for receiving their coating of metal, with 
the subsequent operations in producing the finished tin- 
plate. 

“ Providing it is desirable, in the opinion of your hon- 
orable committee, that a strict uniformity of duty should 
be levied upon manufactures of a cognate description 
in like material, then tin-plate, in its relation to its base 
of raw material in black plate, should carry an impost of 
2 7-10 cents per pound. 

“Often has it been affirmed, by opponents to the 
measure of protection to home industries, that an in- 
crease of duty on tin-plate must augment the cost to 
the user, and consequently make dearer the price of 
canned foods to the consumer, thus militating against 


in fact for these assertions, as the amount of duty, now 
sought to be obtained, has no susceptible hearing upon 
the distributive price of foods preserved in tin cans, as 
witness the fluctuations occurring in the market price of 
tin-plate, being often greater than thesum of this differ- 
ence in tariff, and yet no effect is produced detrimental 
to the exchequer of the consumer. 


“ Neither by a reinstating of this portion of the 24 
cents per pound of original duty, will the price of tin- 
plate, of necessity, be made dearer in America than at 
present, as the following figures abundantly demon- 
strate ; thus, taking a central distributing point such as 
Chicago for exemplification : 


“The present selling prices of good quality ‘charcoal’ 
and ‘coke’ tin-plates are $6.75 and $5.50, respectively, 
or an average price of $6.12} a box of I. C. 14x20. The 
prime cost of these f.o.b. shipping port, averages 
14s. 6d. less 4 per cent., or $3.34; ocean freight and 
insurance, 12 cents, the duty asked for 2 1-10 cents per 
pound on the weight of a box of 108 pounds, $2.27. 
Total $5.73, or absolutely 39} cents a box average less 
than to-day’s Chicago prices. This extra duty of $1.19 
per box, which we desire to obtain, is not greater than 
has been the advance in the price of tin-plates conse- 
quent upon the recent action of the foreign Tin Syndi- 
cate, yet this has not affected the selling prices of canned 
foods: How, therefore, must it be held imperative, 
that even a lesser amount of duty increase, is bound to 
enhance values in one case more than another. 


“Your petitioner is confident that after a tin-plate 
industry has been begun in this country, competition 
will speedily level down prices, and that by the aid of 
invention in improved machinery and appliances, tin- 
plate will be supplied the consumer cheaper than ever 
it has been heretofore, and of far better quality, as at 
present the Welsh Tin Plate Workers’ Union, is protest- 
ing against the injurious nature of the flux now nsed in 
the manufacture, instead of palm oil, for the purpose 
of cheapening production at the expense of their health, 
and consequently that also of the consumers of canned 
foods ; and it is with such poisonous tin-plate that the 
United States is now deluged. 


‘“‘ Were it impracticable, for any cause, to manufacture 
tin-p!ates in the United States, it would be in order to 
expunge all duty upon it in face of a revenue reduction, 
but as we can, and formerly have, operated the business, 
producing tin-plate of the highest possible excellence, 
prior to the unjust perpetration of duty reduction, no 
legitimate reason can be advanced why this special 
link in the chain of our iron products should continue 
to be rejected, more than the congerics in rails, bars or 
sheets. 

“Rather seek such a reduction of revenue as shall 
concurrently enable the establishment of a tin-plate 
industry with us, and foster its speedy development to 
the extent of our national requirements and ultimate 
exportations, by placing a sufficient prohibitive tariff 
against profitable importations. 

“This would appear a more patriotic and generous 
course to adopt than a wholesale demolition of the black 
sheet interest of the country, that would inevitably 
result under the proposed Mills bill in its intended deal- 
ing with tin-plate duty. 

“Your petitioner reposes all confidence in the iim- 
partiality of your honorable committee and sense of 
even justice to rectify the glaring inequality of exist- 
ing tin-plate tariff in relation to other and kindred 
products of iron and steel, and by refusing to longer 
permit the Statute Buok recording pariisan legislation 
for the benefit of any section of the people, whose busi- 
ness relations render their interests identical with those 
of foreign exporters, consequently inimical to domestic 
developments, and the prosperity of America, her self- 
reliance, perfect independence, and her glory. 

“ And your petitioner will ever pray.” 

CuHIcAGo, June 4th, 1888. 
—— 


Caution in regard to the use of Babbitt Metal. 


Caution is given in an exchange against filling a box 
with Babbitt metal without first washing the box with 
alcohol and dusting over the surface with sal ammoniac: 
Wherever a tinned surface is formed, cover the remain- 
ing surface of the box with clay wash to protect it 
against the attack of the fused metal. To solder a joint 
that is to be carefully united, the surfaces must be nicely 
fitted with a file and then cleaned thoroughly before 
bringing the parts together. A piece of the tin foil will 
occupy a small space, and cover the whole surface, and 
when the work is heated slowly in a fire, the parts can be 

















































* TRUSTS AND THEIR CAUSE. 


National Labor Tribune. 

A recent tariff debate in Congress turned upon “trusts,” 
the President’s position in his message being that trusts 
are due to protective tariff. 

Trust are as common abroad as at home, and such 
trusts could be used to increase prices to Americans of 
any articles now protected that would be placed on the 
free list. The home trusts are largely made up of 
unprotected things, the notable instances being of such, 
and where there is an article on the tariff schedule, the 
price of which is maintained above a reasonable figure, 
this is generally due to other than protection. For 
instance, transportation discrimination has been based 
on combination, as in the instance of W. L. Scott’s rail- 
road rebates on coal. The Standard Oil Company is the 
biggest trust in the world, though petroleum is not pro- 
tected. When barbed wire was so high, notwithstand- 
ing the Free Trade League’s editor in Iewa, Mr. Philpot, 
preached that this was owing to protective tariff, every- 
body who knew anything about the subject knew that 
the price was held up by the Washburn & Moen patent 
rights. Since these patents have been defied or beaten 
in the courts, and competition thus developed, the price 
has been reduced to a figure allowing the manufacturers 
only a small margin, and this though the wire is “ pro- 
tected.”’ F 

The St. Louis convention adopted a plank opposing 
“trusts,” and very properly and commendably, and the 
Congressmen of the Democratic party are supporting it 





and the President’s message by frequent uncompli- 
mentary atlusions to combinations. This is all right, 
but they should not get hold of the wrong end of the 
stick. They should not ruin the industries of the coun- 
try in pursuit of trusts, for they cannot affect the mon- 
ster thus. They should rather perfect the inter-state 
commerce law, and thus bring to grief those trusts that 
depend upon rebates for their life. They should amend 
the patent laws with the same view. The policy of pre- 
tection scientifically administered cannot foster trusts 
and it has developed, even with the many imperfections 
of tariff laws and their administration, the wealth of 
this country to an extent which places it in the front 
of the fore-rank of great nations. 


rT 





A Single Steel Company Furnishes More Freight 
Than Many States. 
American Manufacturer. 

A single Pennsylvania Bessemer steel company fur- 
nished freight traffic in 1887 equal to 226,364,977 tons 
moved one mile. To givea better idea of the immensity 
of this traffic, we present a table showing the number of 
tons of freight moved one mile in certain states in 1886, 
according to Poor’s Manual : 








Texas.............-ceeceeee. 589,401,578 | North Carolina......... 72,828,972 
Alabama............-20. 365,625,026 | Arkansas...........sscesees 89,463,502 
GeOrgia .............e00e02 345,399,393 | Oregon........ scoskesscesn 
BOW Riceccas oxcensees scovesecn’ SEE, PR ia cecssche. sone cocoa 49,735,047 
Louisiana 262,206,081 West Virginia........... 47,791,962 
Vermont......... 226,958,239 | Mississippi. .... ......... 28,867,722 
Connecticut .. 225,276,508 |New Hampshire........ 81,665,584 
Maine.......... 176,108,517 | Rhode Island............ 18,688,314 
South Carolir 126,140,374 | Delaware.................. 20,856,082 
Colorado .» 225,380,399 

One Pennsylvania Steel Company.......ccsssseseessseeeseee 226,850,977 


Think of it—a single Pennsylvania steel company 
furnishes more freight traffic than either of the thirteen 
states named in the table! Is it any wonder that the 
long-headed railroad people are in favor of protection to 
American industry? And are not all of them in duty 
bound to buy all their rails of the American manufact- 
urer? and that, too, without considering the fact that 
they can get in this country more than twice as much 
for their old rails as they could get for them in Eng- 
land? Who so foolish or so wicked, in this conntry, as 
to do anyt ing that would destroy or cripple the great 
Bessemer steel industry of the United States, which 
under Protection has grown until it greatly surpasses 
that of any other country in the world ? 
- a 

LARGE copper smelting works have just been estab- 
lished near Prescott, Ariz. This firm’s output is not 
controlled by the French syndicate which has charge of 
W. A. Clark, 
an Arizona miner, says that copper is the hardest thing 
in the world to form a “trust” on, as the copper beds 
are almost unlimited. 


almost the whole output of this country. 





———~ — 

Tue Boilermakers’ and Iron Shipbuilders’ Union, of 
San Francisco, has decided that its members must not 
work on Eastern or foreign-constructed stationary-made 
boilers on the ground that they are dangerous because of 
“inferior workmanship and poor material used in their 








one of the country’s industries. There is no foundation 





united so nicely that the joint will be almost invisible. 


construction.” 
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A SEPARATOR FOR FOUNDRIES. 
AEE MS 
Translated from La Semaine Industrielle. 

The Stahl wnd Kisen review publishes an article by M. 
Ledebur, professor at the Freiberg School of Mines, 
Saxony, concerning the influence of the heating of air 
on the composition of the casting, and secondarily on 
the formation of grains of a spherical character in the 
pieces of iron. Every founder is acquainted with this 
phenomenon, which is so unfavorable to the produc- 
tion of dense pieces; in the midst of the mass of a 
casting, often absolutely compact, small independent 
balls are found, of about one millimetre* in diameter 
sometimes larger, at other times smaller isolated, or in 
clusters ; in some cases firmly imbedded in the metal, 
more ofien, however, placed within a bubble, indiact- 
ing the liberation of gas. Usually their presence can- 
not be ascertained in the rough castings, but if the sub- 
stance is bored, planed or turned, they are brought to 
light, and may render the casting useless for the object 
for which it is designed. ‘I have myself remarked 
formerly,’ says M. Ledebur, “that these balls may be 
produced by the scattering of the metal as it falls in to the 
mould, and the accuracy of this theory has been demon- 
strated by experiments performed by others. It has 
nevertheless been observed, on the other hand, that in 
certain particular cases the chemical composstion of 
these balls presented differences from that of the cast- 
ing, particularly that the balJs are much richer iv phos- 
phorus. In this case, the simple scattering of the iron 
cannot naturally be the cause of the formation of these 
balls. I believe that the cause is rather to be found in 
the following facts: It it known that deposits are ordi- 
narily formed on the surface of the casting when cast 
and in repose, which are generally richer in manganese, 
sulphur, phosphorus and silicium than the raw pig. In 
most cases they oxidize very rapidly, and appear then 
under the form of scoria. There may be also observed, 
however, formations of this kind not oxidized, which 
appear on the surface in the state of hardened bodies. 
If similar bodies or mixtures already separated from the 
raw pig in the cupola penetrate into the mould during the 
process of pouring, the balls in question would form with 
gaseous cavities if they were already oxidized and with- 
out cavity, ifsuch was notthecase. Inspite of the most 
carefulscraping of the surface,it could not always be en- 
sured that some of these isolated bodies would not plunge 
beneath the surface, and thus penetrate into the casting. 
In this way the fact may be explained which was com- 
municated to me as follows: In the casting of two loco- 
motive cylinders, the first was faultless, and the second 
was besprinkled with small balls. During the 
repose in the basin of the cupola a refining process 
is already carried on. The surface bodies only appear 
in the mould with the last metal. On making inquiries 
at a foundry where this phenomenon has been witnessed 
the fact was confirmed—it is precisely the raw pig 
presenting deposits on the surface which gives place to 
the formation of the small balls in question. I am of 
opinion that raw pig rich in manganese would be the 
most subject to this accident. If any doubt had re- 
maiaed in my mind with regard to the cause of these 
balls it would have been dissipated by the fact that I 
have discovered distinctly with a magnifying glass in 
the fracture of a piece of pig which was sent to me; 
and which contained quite a cluster of balls, scoria 
from the cupola between the balls. This is an evident 
proof that the metal from the place where these balls 
were found proceeded from the upper part of the con- 
tents of the basin, whence it must not necessarily be 
concluded that wherever these balls may be found we 
are to expect the presence of scoria from the cupaja. 
After having written the above I received from M. Robert 
Schneider, proprietor of the foundries of Dusseldorf, 
a communication concerning an invention of his which 


he called a separator, the favorable effect of which, 
proved by experience, perfectly accords with my opinion 
just expressed with reference to the formation of these 
small balls. The separator is formed principally of 
refractory earth, which is placed on the tapping hole of 
the mould, and which is furnished with several lateral 
walle, of which the lower side only reaches just over the 
mould. It is placed in such a manner that the metal 
poured into the first compartment of the separator 
would necessarily before arriving at the tapping hole 
take its way below the lateral walls, the floating parts 
being retained by these walls, and consequently not 
being able to penetrate into the mould. At my request 
Mr. Schneider sent me a sample of the deposits retained 
by the separator, as well as a piece of a casting that 
had been run under this process. The former was com- 


* One millimetre = ‘039 in. 


posed of isolated pieces rather small and thickly cov- 
ered with the scum from the refining, the form of which 
presented a resemblance to the appearance of dried 
leaves ; while the latter, that is to say, the result of the 
casting, was perfectly grey and dense. 
analysis gives: 





The chemical 





Separate 

R deposit: 
NE cccidiann ich gedaan steUieGeinstes spugtntl 3°59 402 
Silicium... ...... “7 B15 
INOS siisciteissieakdiecedunddniesmimeaniins 213 
PND, ccsnccenssas  amnihyiitensisondivaarank 00S 005 
Manganese........... SUDOSD obser 063 O87 


These differences of composition not only confirm the 
opinion which I have given above concerning the for- 
mation of the balls in castings, but they accord also 
altogether with the fact already observed that the 
separate deposits or small balls are richer in phos- 
phorus than the raw pig is generally. The first were 
mixed with oxidized substances, and also in part with 
scoria, so that it was not possible to obtain an average 
sample of the metallic parts. A greater &mount of 
phosphorus contained in two altogether different pieces 
was nevertheless found. One of these strongly mixed 
with oxide pave the amount of phosphorus and silicium 
indicated above. The other, after it had been freed 
from oxide, contained 0:9 per cent. of phosphorus and 
only 1°32 per cent. of silicium. It has already been 
mentioned that a larger amount of phosphorus acctmu- 
lates ordinarily in the oxidized bodies floating on the 
liquid metal. In the amount of carbon contained 
relatively greater in the separate deposits, the scum 
from refining which covers their surface has been 
included. 





MAGNITUDE OF THE COAL BUSINESS, 
et 


At the annual banquet of the Western Coal Dealers’ 
Association, in Cleveland, last week, Mr. F. E. Saward, 
editor of the Coal Trade Journal, New York, delivered 
the following most able and interesting address : 

‘¢ The total production in the world is put at 420,000,- 
000 of tons, of which Great Britain does 160,000,000, the 
United States 120,000,000 and Germany 75,000,000 of 
tons. The production in the United States is divided 
between thirty-one states and territories, the largest of 
course being Pennsylvania, which last year gave us 
thirty-four millions of anthracite and thirty millions of 
bituminous. In money value the output in the United 
States is safely $500,000,000 in the markets where used. 
This is greater than the value of the gold, silver, cotton 
and petroleum produced in ourcountry. The first men- 
tion of the discovery of coal in the United States is by 
Hennepin, who mentions finding it in Illinois when on 
his travels from the Great Lakes to Mississippi, at or 
near the place now known as Ottawa. Father La Salle 
does not take much stock in many of the reports of Hen- 
nepin as put down in his discoveries, but the result has 
shown that in this instance, at least, the truth was re- 
corded. It is pnt down as a “cole” mine. Colonei 
William Byrd, in his history of Virginia, tells of its dis- 
covery in that state in the year 1701, being found in 
what is known as the Richmond basin, although it was 
not until 1780 that it was worked for sale and use. An- 
thracite was used during the revolutionary war at Car- 
lisle. It was transported from Susquehanna, from the 
vicinity of Wilkesbarre, in flat boats. As a commercial 
venture, however, it was not of any moment until 1820, 
when the first coal was sent by the Lehigh canal, and in 
1825 by the Schuylkill canal and 1829 by the Delaware 
& Hudson canal. It is only within a few weeks that the 
semi-centennial of ocean steam navigation has been held. 
In 1838 the steamer Sirius, of 700 tons register, 1,340 
tons burden, arrived at New York. It took her fourteen 
days and she used 600 tons to make the voyage. Now 
we have the Eutruria, with a burden of 7,718 tons and 
using 2,000 tons and making the trip in six days. It is 
stated that the exports from Great Britain for the use of 
foreign steamers is 7,000,000 tons annually. At New 
York alone the ocean steamers take on 1,250,000 tons, 
while if we took into consideration the vessels on the 
rivers, the inland lakes and the coast, we might make 
the sum total 10,000,000 tons. The railway companies 
of the United States furnish the next largest consumer. 
It is stated that 22,000,000 of tons are used annually by 
the railways of the country. Iron may be set down 4s 
the next largest consumer. It is safe to say that 14,000,- 
000 of tons were used in making pig iron in the United 
States last year. The production of coke in the United 
States is set down at 9,000,000 of tons for last year, and 
this would represent 15,000,000 of coal. Gas making in 
the United States is another large consumer and might 
be put down for 5,000,000 of tons. Now, the remainder 





can be credited to what we call domestic consump- 
tion, and from careful estimates and statistics which 


Ihave been gathered, it is seen that two tons per 











annum per inhabitant is about the average con- 
sumption, particularly in the larger cities. Whatisa 
million of tons? Did you ever stop to consider what 
is meant by that phrase? Just fancy if you can grasp 
the idea, that last year we mined 120,000,000 of tons 
in the United States alone. This is a large tonnage and 
you hardly ku#w what to make of it. One million of 
tons would represent a string of gontlola ears, 25 ton’ 
each, 40 in a train, ant a thotisand of such train’. 
They would stretéh across this continent riinning only 4 
mile apart. It is, no doubt, diffitult to grasp the ited 
of this quantity magnified 120 tines. if you cah Uo 86 
then you have s.ine idea of the extent and magnitude 
of our fuel consumption in the United States. What i8 
it worth? Wecan best answer this question by givihg 
the vaitie at the initial poiht of protluctiob; as the pric 
varies with the Wistahce from the mines. Taking the 
$4;000,000 tons of anthracite coal produced last year, at 
a value of $2.50 a ton, would be a fair basis, and the 85,- 
000,000 of bituminous at $1.25 per ton. It takes an 
army of 273,000 persons merely to produce and prepare 
this commodity for the market, to say nothing of those 
who are engaged in the traffic after it hae been pro- 
duced~along railwaye, at chipping points, in the yards, 
etc. [tis safe to say that 90 per cent: of the selling 
price at wholesale is made up of wage’ paith The tain 
source of supply of hard coal is found in five cotinties 
in the State of Pennsylvania, there being detached 
basins in three other counties of the same State, Tht 
general area of country in whith thi’ fiiel is found does 
not exceed 470 stjuare miles. There are five principal 
railway lines centering in these districts, which afford 
distributing facilities to all parts of the United States. 
The average annual increase in the production has been 
at the rate of 5 per cent. per annum within the last few 
years, although at times it has jumped to 10 per cent. 
perannum. The distribution made is in the propor- 
tion of 60 percent. to Pennsylvania, New York and New 
Jersey, 20 per cent. to the New England States, 10 per 
cent. to the Western States, and the remainder is dis- 
tributed to Canada, to the Southern States, the Pacific 
coast and some little to foreign parts. The bituminotis 
coal of this country which forms so large a proportioti 
of the total, is produced, carried and sold for a leis 
price than in any other country inthe world. From 
western Pennsylvania, Ohio, Illinois and Indiana there 
is a production which will foot up the total of 35,000,000 
tons. Pennsylvania, in one county alone, produces 
5,090,000 tons annually. Ohio contains plenty of good 
coal but her tonnage is not yet such as it should be, for 
Pennsylvania operators have such excellent facilities 
for reaching the lake porte and there competing with 
the coal produced in the State of Ohio.  Lllinois is 
blessed with an abundance of coal that is cheaply mined, 
transported and sold. Chicago gets coal for $2 per 
ton, while St. Louis manufacturers obtain their supply 
at the rate of $1.50 per ton. Manufacturers about 
Pittsburgh can buy their coal for $1.25 per ton delivered 
at their works, and we know of recent contracts at Buf- 
falo at $1.60 per ton. Some remarks in regard to the 
varieties of anthracite might be in order. Lackawanna 
is one of the oldest and best known; for as you have 
already learned, the D. & H. canal company began pro- 
duction in 1829. The Pittson, mined by the Pennsyl- 
vania coal company, is about the next oldest, having 
been worked consecutively since 1851. The Scranton, 
mined and sold by the D. L. & W. company, began work 
in 1855, and they now have distributing points from 
Hoboken on the coast to Duluth in Minnesota. Lehigh 
is not very largely used outside the State of Pennsyl- 
vania and the Atlantic seaports, although its value in 
comparison with the free-burning coals of the northern 
fields would warrant a larger sale and consumption if it 
could be had in quantity. A few facts in regard to the 
amount consumed at the various cities of the Union 
might be in order. Ia New York, including Brooklyn 
and Jersey City, we may safely put the consumption for 
all purposes at 8,000,000 tons per annum. Chicago will 
use 4,000,000 tons, while Cleveland will use 1,250,000 
tons. These figures do not, of course, include anything 
arriving at the several ports for redistribution as it may 
be termed. As an instance, the receipts at Buffalo dur- 
ing last year are put down at 6,000,000 of tons in round 
numbers, and yet the consumption in that city was prob- 
ably not much over a million tons. Erie, Toledo, San- 
dusky, Cleveland, Chicago, Milwauke and Duluth all 
do a large distributing trade in both the soft and hard 
varieties. We noted above that the largest production 
was in England, United States and Germany, or what 
may be termed the'Saxon countries. These are the most 





advanced in industries, intelligence and wealth. 
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Blast Furnaces :— 

The blast furnace of the Bellaire Nail Works, at Bel- 
laire, Ohio, produced 4,429 tons of Bessemer pig iron 
during the month of May. 

On June 7 the Nashville Iron, Steel & Charcoal Com- 
pany, of West Nashville, Tenn., made 61 tons of No. 1 








=) 











Foundry and 6 tons of No. 2 Foundry on 828 charges of 
charcoal, equivalent to 6,479 bushels, of 20 pounds to the | 
bushel, 320 charges of ore weighing 305,040 pounds and 
43,200 pounds of lime. 

Under date of the 5th inst., the Macungie Iron Com- 
pany, of Macungie, Pa., who operate a blast furnace at 
the above-named place, writes us as follows: “ Owing 
to the present depressed state of the iron market, and 
the fact that our lining is well burned out, we will cease 
operations about July 7, next.” 

A California correspondent writes that a company 
has been formed to build blast furnaces, rolling mills, 
and pipe works at Ontario, in the Chino Valley, San 
Bernardino county, California. A fine vein of iron ore 
has been discovered in the valley 25 miles from Daggett, 
on the line of the Atlantic & Pacific Railroad, which is 
reported by John R. Wolcott, to be suitable for Bes- 
semer purposes. An analysis by Prof. Wm. I[selon, Jr., 
State Mineralogist, shows that the ore contains 67.2 per 
cent. of metallic iron, 1.8 per cent. of moisture, 2.3 per 
cent. of silica, no phosphorus, and no sulphur. This is 
a true fissure vein, 100 feet wide, exposed for over 11,- 
000 feet in length, and with a known depth of 300 feet. 
—[Bulletin. 


Rolling Mills:— 

A reduction of 10 cents per day in the wages of the 
laborers in the employ of the Sharon lron Company, at 
Sharon, Pa., went into effect on the Ist inst. The 
reduction affected between 125 and 150 men. The men 
received $1.35 per day previous to the reduction. 

At the upper Union Mills of Carnegie, Phipps & Co. 
experiments have been made in rolling steel eve bars 
from blooms on which heads had been forged previously. 
These experiments have not been concluded, but so far 
the process appears practicable.—[American Manufact- 
urer, 

The construction of the new wire rod mill at the 
works of the Joliet (Ill.) Steel Company is making goud 
progress, and it is believed that the company will be/ 
manufacturing rods early in the month of July. It is 
anticipated that this rod mill—which is of the style 
known as the Garrett mill—will be equal, if not superior, 
to any mill in existence in this country. The local 
demand for wire rods for barb-fence manufacture is 
large. It is urged that if there were any stability in 
the matter of tariff legislation, it would be more than 
likely that a second mill would be erected, giving em- 
ployment to an additional hundred or more men in the 
near future. It is stated, however, that the present 
tariff legislation, which has become so active and ag- 
gressive since the contracts for this rod mill were made, 





Steel Works:— 

The Lickdale Iron Company, of Lebanon, Pa., have 
just started their works, making steel by the Clapp- 
Griffith process. Their capacity is about 1,000 tons per 
week, aud will be devoted to making blooms, slabs and 
billets for nail works and for plate and structural pur- 
poses. The selling agents are F. Dundore & Co., Phila- 
delphia. 

3ids were opened at the Navy Department on June 
Ith for steel for use in the construction of the United 
States armored cruiser Maine, to be built at Brooklyn. 
There were three bids for steel plates, as follows: Lin- 
den Steel Company, of Pittsburgh, at $120,422; Carne- 
gie, Phipps & Co., of Pittsburgh, at 89,779; Chester 
Rolling Mills, of Chester, Pa., at $114,240. Carnegie, 
Phipps & Co. made the only bid for steel shapes, their 
price being $35,986. They bid also for steel rivets at 
$9,737. Oliver Brothers, of Pittsburgh, bid $10,584 for 
this class) The Standard Steel Casting Company, of 
Thurlow, Pa., bid for steel castings at 184 cents per 
pound. The other bids for castings were: Midvale 
Steel Company, of Philadelphia, at $56,448, and the 
Pittsburgh Steel Casting Company, at $50,176. 





Machine Shops:— 





The Seifert Rotary Pump Company is incorporated at 


San Francisco, by John Farnham and others ; capital, 
$2,000,000. 

The business of Aitchison & Little, Cleveland, manu- 
facturers of elevators, has passed into the hands of a 
stock company, with the following officers: President, 
Samuel Troscott ; Vice President, A. M. Cole; Manager, 
James Little. 

The Phenix Iron Works, Meadville, have more busi- 
ness than they can attend to by working all the over- 
time their men can stand, and have been obliged to get 
a good deal of work done outside their shops. Steam 
engine and boiler work is what is driving them. They 
will, from present appearances, turn out 400 boilers this 
year. 

The Aetna Machine Co., of Warren, O., have, within 
the past few days, booked orders for castings for seven 
Smith’s gas producers and furnaces, as follows: Two 
for Braddock Wire Co., Braddock, Pa.; two for Knox- 
ville Iron Co., Knoxville, Tenn. ; two for Belfont Iron 
Works Co., of Ironton, O., and one for Clark & Co., 
Pittsburgh. 

The North Star Iron Works, of Minneapolis, Minn., 
have been removed to Ashland, Wis., and under a reor- 
ganization will be capitalized at $150,000. The build- 
ings to be constructed are as follows: Pattern house, 
fire-proof, 75x150; foundry, brick, 40x125; machine 
shop, 75x150, two stories; forge-house, 50x50, brick; 
office, 30x70, two stories, brick ; warehouses, sheds, etc., 
of corrugated iron, fire-proof, of various sizes. There 
will be eight buildings in all, to accommodate the plant, 
all of which will be first-class structures. The company 
will also build an extensive dock on the harbor front, to 
be used for shipping in material and forwarding goods 
by water. 


Foundries :— 

William Mann's foundry at Martin’s Ferry, O., has 
made an almost steady run since the first of the year. 
They have just completed a large order for the casting 
for the air furnace of the Benwood iron works. 

The Builders’ Iron Foundry, at Providence, R. I., are 
building the largest mining pump in the world for the 
Calumet and Hecla Company, of Michigan. A single 
section of it weighs 20 tons and has just been cast, the 
metal used being No. 2 and No. 3 Katahdin charcoal 
iron, and showing a strength of 30,000 pounds per 
square inch. 

The Lloyd Booth Company, Incorporated, of Youngs- 
town, Ohio, proprietors of the Falcon Foundry & Ma- 
chine Works, are building a 42x90 addition to their 
works, with a wing 15x60, to be completed within 30 
days. In this addition will be placed a 14-ton traveling 
crane. They have also added a well-appointed black- 
smith shop, 25x40, and are building for their own use an 
engine. The improvements to the foundry include a 
a 20-ton air furnace, with a daily capacity of 40 tons. 
When completed the works will be equipped with six 
traveling cranes, and all the latest improved tools and 
machinery, among which is a monster roll lathe for 
turning rolls of large dimensions. 





Hardware :— 

The Phenix Wire Works, Detroit, have moved to 
larger quarters on Congress street, between Third and 
Fourth streets. 

The Cleveland Axle Mfg. Company during the past 
six months have increased their manufacturing facilities 
so that their production of wagon and carriage axles 
has been about doubled. 

The Rockford (Ill.) Cutlery Company, formerly of 
Rockford, have purchased the entire plant of the 
Keokuk Cutlery Company, and have removed their 
shear and scissors works to Keokuk, Lowa. 

The Illinois Iron & Bolt Company, Carpentersville, 
Ill., are putting up a fire-proof building, 40x100 feet, for 
the storage of patterns. They are alsu making other 
changes to improve their manufacturing facilities. 
They have recently put up another japan oven to afford 
them facilities for taking care of their increasing trade 
in copying presses. 

The Birmingham (Ala.) Hardware Manufacturing 


Co., capital stock $150,000, has been organized with H. | 


Caldwell as president. The company will operate the 
Birmingham Pin and Tack Factory, and the plant of 
the Birmingham Hoe and Tool Co., previously reported 
as moved from Binghamton, N. Y., to Birmingham. 
They have also purchased the plant of the Frazer Fork 
and Tool Co., of Baldwinsville, N. Y., which will also 
be moved to Birmingham. 


Under date of the 4th inst. the Wichita Wire Nail 


Company, recently organized at Wichita, Kan., write | 





as follows: “We have just started to build our factory, 
and it will be built of stone and brick. The main build- 
ing will be 40x300 feet, with front projection 16x40 
feet. The engine room will be 30x40 feet and one- 
story high, the balance being two stories high with a 
basement 130 feet long under one wing. We will use 
the Hutchins machine, which we consider the best made. 
We will draw our own wire as soon as we can get our 
drawing plant put in. Our capacity to start with will 
be about 20 to 40 tons of nails per day, in the keg. We 
have purchased a C. & G. Cooper-Corliss engine of 150 
horse-power. All our machinery will be the best that 
the market affords.” 


| Fires in Iron Works:— 


The Lake Shore Foundry of Burk & Son, Cleveland, 
was damaged $10,000 by fire last week ; covered by in- 
surance, 


The Bessemer (Ala.) Screw Factory, owned by Mr. 
Major, whick was recently burned, loss from $10,000 to 
$20,000, will be rebuilt at once. 

The extensive shops of the St. John Sewing Machine 
Company, Springfield, O., were totally destroyed by fire 
June 4, together with an mmense stock of seasoned wal- 
nut lumber. The loss willaggregate $30,000; fully in- 
sured. 

At Youngstown, Ohio, June 9, tire broke out in the 
engine house of the blast furnace owned by the Mahon- 
ing Valley Iron Company, and by reason of damage to 
the heavy blowing engines it was necessary to shut down 
the furnace. 

Scanlan & Company, of Louisville, Ky., who were 
partially burnt out about one month ago, have finally 
settled with the insurance companies satisfactorily and 
have completed all necessary repairs. The fire occurred 
in the two upper stories of their large factory, destroying 
the baking ovens in the fine mantle department, and 
machinery in the brass and polishing works. They had 
at the time of the fire two carloads of fine work already 
packed, all of which was ruined. 

Miscellaneous:— 

Tbe I X L Plow Company, of Concordia, Kansas, has 
been incorporated. Its object is to manufacture plows 
and carriages. The capital stock is $10,000. P. W. 
Hull and others are directors. 

The trustees of the Bridewater Iron Company, of 
Bridgewater, Mass., have declared another dividend of 
10 per cent., making 40 per cent., which has been paid 
towards the indebtedness of the company. 

The employees of the tube works, rolling mills, black- 
smith shops, anthracite furnaces and sheet mill of the 
Reading Iron Works, at Reading, Pa., numbering 2,500 
men, have been notified of a reduction in wages, to take 
effect June 18. 

Sealed proposals will be received at the office of the 
Supervising Architect, Treasury Department, Washington, 
D. C., until 2 0’clock P. M., on the 21st day of June, 1888, 
for the labor and materials required in the erection and 
completion of the low-pressure steam-heating and venti- 
lating apparatus for the U.S, Post Office, Court House, 
&c., building, Augusta, Maine. 

The International Resolvent Co., of Cleveland, are 
meeting with deserved success in the introduction of their 
boiler compound. This compound of entirely vegetable 
constituents, compatible with each other and with the 
required action, obtained direct from the best sources of 
supply, where facilities exist for concentrating on large 
scale, assures to consumers a most effective principle in 
larger measure for the cost and price, than possible in 
any other. 


Celiuloid Sheathing for Ships. 
Annales Industrielles. 

Among the various uses of celluloid it would appear 
to be a suitable sheathing for ships in place of copper. 
A French company now undertakes to supply the sub- 
stance for this at nine francs per surface meter and per 
millimeter of thickness. In experiments by M. Butaine, 
plates of celluloid applied to various vessels in January 
last were removed five or six months after, and found 
quite intact and free from marine vegetation, which 
was abundant on parts uncovered. The color of the 
substance is indestructible; the thickness may be reduced 
to 0.0003 meter ; and the qualities of elasticity, solidity, 
and impermeability, resistance to chemical action, etc., 
are all in favor of the use of celluloid. 


a os 





A GiasGcow firm has just finished a brass wire for 
the Glasgow exhibition 65 miles long, and a copper wire 
111 miles long, 
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p%sh to cut like a shear movement. 


MIX & BOLAN,No. 520 Washington St., 


DAYTON, 0., U.S. A. 


Manufacturers of 


> Hardware Specialtues. 
SUPERIOR BOLT & RIVET CLIPPERS 


Something new; will cut any bolt or rod of iron. 
Cutter being at side enabling user to slip cutter in a 
side in place of over end ot back, end do not have to 
4#@-Send for Circalar. 34-ly 





MORTON 





Jal89 ROMEO, 


MANUFACTURING CO. 


MANUFACTURERS OF 


Morton’s Lightning Keyway Cutters & Key Makers 


Cutting Keyways and making Keys from 24 inches long down to the 
smallest work, with accuracy and rapidity. 


Send for circulars and description. 


MICH. 





CONDIT, FULLER & CO., 
PiG & BAR IFOn. 


im Vee + CLEVELAND, O. 


{ WAREHOUSE : 
81 to 96 River St., cor. Main. 





CLEVELAND ROLLING MILI CO.. 


—MANUFACTURERS OF— 
BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, 
Steel Oil Barrel Hoops, Wire of all kinds, Iron and Steel Boiler Plates, Galvanized 
and Black Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 











| CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 
HE HOTCHKISS & UPSON CO. Manuf’rs. 
Machine, Plow & Elevator Bolts, se 
crews. 





BUSINSES DIRECTORY. 


Mansfield, O 


ANSFIELD STEAM BOILER WORKS, 
Man’frs of Steam Boilers, Oil and Water 
Tanks. and all kinds of Sheet Iron Work. 











Boller Makers. 


SMITH & TEACHOUT—(Established 1857.) 
KI Boilers, Tanks, Stills, ete. 644 Broadway. 


Bridge and Boiler Builders. 


UCKEYE BRIDGE AND BOILER 
» WORKS, mfrs. of Arch and Truss Bridges, 
Boiler Tanks and Oil Stills. Bet. Wasson St.. 


and Case A Ave. 


, parm ac. 
PARKIN & BOSWORTH. Agents for Shultz 
Raw Hide Belting, 9 & 11 South Water street. 





Carriage Bolts. 


JHE COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of Philadelphia 
Carriage and Tire Bolts. 41 











Coal, Iron and Ore, 


A NDEEWS. HITCHCOCK & CO.. Briar Hill 

Coal and Pig Iron. 101St.Clair St.  81_ 

Brae MORRIS & CO., —COAL.— 
Grand Arcade Building. Cleveland. 0. 5 





PICK ANDS, MATHER & CO., Iron Ore and 

Pig Iron, Cor. Bank aud Superior Sts. 61 
“ANGER, A. I.. wholesale Scrap Iron. _ 
173, 1% x 177 Merwin Street. 








File Works, 


*NDUSTRY FILE WORKS, A. & H. Gough, 
manf’rs of Files and Rasps, equal to the best 
English file. Old files re-cut. All kinds of Job 
Grinding. Office ana Works, 38 Columbus and 
33 Winter street 13 











Foundries 
)OWLER & CO., Car wheels, Patent Chilled 
Frogs, and all kinds of castings. 9 Winter. 


hee) & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65 to 73 Central Way. 








hee WM. & SON. Rolling Mill and 
achinery castings. Rolls a specialty. 
Nos. 4°6 to 432 Broadway. — 64 








Foundry Facings. 


C LEVELAND FACING MILLS, Foundry 
J Facings. Cor. Scranton & Carter Sts. 21 











Dalliba, Corrigan & Co., 


Dealers in 


IRON ORE 4"° PIG IRON. 


101 St. Clair St., Rooms 20 to 22. 
CLEVELARD, O.- 


Tuttle, Ozlebay & Co.. 


COMMISSION DEALERS IN 


IRON ORES, 


from Marquette, Gogebic and Menominee 
Districts. 


CLEVELAND. O. 4 








WILLIAM F. JARVIS &CO., 


(Successors to Cuas. Htwrop & Co.) 


DETROIT, MICH., 


Prise Tron. 


Sales Agents for following brands Lake 
Superior Charcoal Iron: 


Vulcan Furnace Co. 
Detroit Iron Furnace Co. 
Deer Lake Furnace Co. 


Sales Agents for ptete of Michigan Tennessee 
Coal I. R. Co.’s brands, viz.: 


South Pistatinke. Sewanee, 
Alice and Ensley. 
Brier Hill Iron and Coal Co.’s brands, viz.: 


Brier Hill Scotch, Tod, Grace, 
and Bessemer, 
and Globe Iron Co., Jackson, Ohio, 


E.C. POPE, 
COMMISSION DEALER IN 


Iron Ore, Pig Iron 


AND METALS. 
CLEVELAND, OHIO, 





Pickands, Mather & Co. | | 
IRON ORE AND PIG IRON. 


Corner Bank and Superior Sts., 
CLEVELAND, 0. 


H. E. COLLINS & CO., 


ORES AND METALS, 


34 Lewis Block, 
PITTSBURGH. PA. 








Hardware and Iron, 
DINGHAM, WM. & CO., Hardware, Iron, 
Nails and Metals, 148 and 150 Water St. 


OM iactarers of ROLLING MILL CO., manu- 
facturers of Steel and Iron Wire and Creel 











THE EBERHARD MEF’G CO. manfrs of Car- 
riage, Wagon and Saddlery Hardware. 25 








Hardwood Lumber. 


M rARTIN & BARRISS. dealers in all kinds of 
h Hardwood Luinber. 130 Central Way. 51 

















Niles, O. 


»)EEVES BROS., Manufacturers of Boiler, 
Tank and Sheet Iron Work, etc. 64 








Rochester, N. Y. 


WD. -WORKING MACHINERY. Send 
for Catalogue. J.S.Graham & Co. 43 
¥ LEASON, WILLIAM, manufr. of Machin- 
ists’ Tools, Lathes, Planers, and Pat. Gear 
Dressing Maghines. 10 Brown’s Rac. 











Struthers, O. 


UMMERS BROS. & CO., manufacturers of 
Box Annealed Common and Refined Sheet 
Iron. and Superior Quality Shingle-Bands. 


Expiration Registry 


Manuracturers’ and Dealers’ Insurance Reg- 
isters with special ruling for number of Policy. 
Company, seven spaces for amountson different 
property, amount of policy, amount of premiums, 
time of expiration, etc., will be sent post-paid on 
receipt of $1.00. Or we will give one as a premi- 
um with each new subscription to the Iron TRADE 
RkviEw, price $3.00 per year. 











Address, 
Gleveland Printirg and Publishing Go. 
Cleveland, Ohio. 


* Canton Well Driller Co. ¥ 


CANTON, O.U.S.A 
WELL DRILLing 
3s {MACHINES 
WATER. GAS, 
MINERALS 


~® Dit 
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cs WRITE FOR CATALOGUE. 





Ww ops. JENKS “& CO., manufacturers and 
dealers in Lumber, Lath, ete., 5 Ce 
street. 





Saml. L. Mather Fred. A. Mosse, 
Prest. & Treas. Secty. 


Cleveland Iron Mining Co., 


Dealers in Iron Ores 


from their own mines near Marquette, Lake 
Superior. 
Rooms 4 & 5 Mercantile Bank Building, 


a CLEVELAND. o. 
L. M. PITKIN, 
Pres’t and Treas. 


Variety Iron Works Comp’y 


BOILER MAKER:S, 


Machinists and Founders. 
Shafts, Pulleys mood Mangers 

@ Special 

61 to 73 Scranton “Ave. 81 





F. L.CHA MBERIN 
Sec’y. 


, seal °o 


cx | FOUNDRY COKE. 


~— 72-hour Connellsville Coke. 
amen aempranes 
e> W. J. RAINEY. 


Mercantile Bank Bldg.. Cleveland 


Pittsburgh & Wheeling Coal Co., 


Miners and Shippers of 


OHIO STEAM COAL AND COKE. 


Mines on the Cleveland, Lorain & Wheeling 














Office, 29 Mercantile Bank Building, 
CLEVELAND, O. 
Lake Shipping Point, Lorain, Ohio. 





' H. OUTHWAITE. W. G. POLLOOK. 
i. H. OUTHWAITE & CO.,|f 


Exclusive attention given to 
Lake Superior and Menominee Rang | 


iron Ore. 


CLEVELAND, OHIO, 





| 
| 
| 
| 
| R. R. Capacity, 2, 000 tons daily. 
| 
| 








| ELECTROTYPE 


FOUNDRY’. 





ISHER, WILSON & CO., Wholesale lumber 
dealers (pine & hardwood), rough and dressed 
wane: timber, lath. shingles, etc. 47 Conte! 





}) POTTER, BIRDSALL & CO., dealers in rough 
and dressed lumber, lath and shingles. Yard 
and planing m mill, 78 7 & 10 Carter § St. 2 





Machine Shopar. 


ORD, GEO. A., Machine “Shop, Wood and 
Metal Patterns. and Experimental Mach- 
inery and ( General Jobbing © 1A Frankfort St. 








Steel Stamps and Stencils. 
JQNLEHARTY, J. H. & Co., Rubber dons 
Seals, Stencils. 92 Seneca street. a 





= — 


BUSINESS DIRECTORY. — 


Akron, O. 





\A cNEIL. J.C. CO., steam Boilers, Heavy 
Sheet [ron Work, &c. Repairing promptly 
executed. 


APLIN RICE & CO., manuf’rs. of Stoves 
and Hollow Ware, dealers in Tinners’ Stack. 





etc. 


EBSTER, CAMP & LANE MACHINE 
Co., Founders and Machinists, 12 7 oe 


street. _ 


" Alliance, oO. 


HAPMAN G. L., builder of Engines and 
/ Machines Also Jobbing and Repairing. _ 


} 


Columbus. 0. 


ITY BOILER WORKS, manf’s of Stationary, 
Portable, and Locomotive Steam Boilers, 
All work warranved. Borger Bros. & Co. 


Canton, oO. 





Harmon, Cibbs & Co., - 





OVELTY IRON WORKS, Mill Work, Shaft. 
ing, Engines, Imperial job printing Press 
etc. 


Hinckley, O 
WSHAM, W.S. Tinc cans, of every description 


ialteds job lots special prices. Correspondence 
solicited 


| 
| 





Meadville, Pa. 





B29 SHERI SEL AND.OME 





URRY & CO. general jobbers in Castings of 
all kinds. 43 





New “PRINCESS”’ Tricycle. 
J. A. Weston & Co., Mfrs. 


34 LOCK ST. + - SYRACUSE N. Y. 
Catalogues & Discounts to the trade. 


Also Manufact- 
urers of 
—PATENT— 


Steel Wheels 


for the trade. 










VULCAN IRON WORKS. 
THOS. MANNING, JR. & CO., 


MANUFAC ren i OF 


STEAM ENGINES, 


Air Compressors, Pneumatic Hoists, and 
General Machinery. 


100 to 110 Merwin St., CLEVELAND, 0. 
53-ly 





The Daisy Patent Natural Gas Burner 
For all kinds of Stoves. Furnaces, and O G 
Will produce more heat than apy re a a 
ever made. Manufactured by 


Corry, Pa. 
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Urrice OF LRon TRADE REVIEW. 
CLEVELAND, O., WEDNESDAY EVENING, June 20, 1888. 
lron Ore. 
The past week has witnessed a marked improvement 
in the volume of trade transacted, so remarkable in fact, 
that the business reported must be taken in connection 


with the sales hitherto kept secret, and covering 
about six weeks. One sale reported is that of 25,000 
tons of Gogebic Bessemer, at $5. It is reported that the 
Aurora is sold up, although the output will fall some 
25 per cent. below the capacity of the mine. The Ash- 
land has largely supplied the Wheeling district at $4.75. 
The Norrie has pretty much sold all that comes to this 
market, at $5. Of other ores, the Champion let go of 
25,000 tons, at $6. The Vermilion mines claim to be 
out of the market, having sold up their Bessemer grade, 
but no figures are given. The general condition of the 


market appears to be quite active, and some demand is|C 


manifested for non-Bessemers, which are selling at 
$3.75 for a 60 per cent. ore, all guaranteed. One large 
ore producer says that the sudden change is due to the 
fact that the furnacemen see their way clear now, and 
are convinced that further refusal to buy at this time 
would mean an ore famine later on. Moreover, the 
docks have given notice that on further receipts, a guar- 
antee must be given that the ore is sold, and shipping 
directions must be given for a part, at least, of each 
cargo. Owing to the desire of the vesselmen to carry 
coal to the head of Lake Superior, bottoms are plenty 
foreAshland, at $1.25. From Marquette, vessels are 
scarce at $1.15@$1.20, and from Escanaba charters are 
firm at 90c. 
Pig Iron. 

Furnacemen have the same old story to tell, and this 
addition, that the worst is yet tocome. Everybody is 
preparing to shut down by July 1, owing to the unset- 
tled condition of affairs existing between the mill men 
and their employes. The mill men insist upon a reduc- 
tion of wages, made necessary by the depression in 
prices, while the employes will not consent to any scale 
lower than the present. Under the circumstances, the 
mills may be expected to close down, and the furnaces 
will not run long after that. Some few furnaces, it may 
be said, which are fortunately situated both with regard 
to supplies and markets, are sold up on Bessemer pig, 
but nothing is doing in foundry iron. Furnacemen 
complain of small orders at low quotations, the very 
frequency of such dribblets adding to the cost. The 
next two weeks will probably witness some decisive 
changes in the market, and producers of pig iron may 
as well prepare for another raid. We quote f. o. b. 
cars, Cleveland, four months : 


CHARCOAL PIG IRON, 







Lake Superior Charcoal all numbers......... ..21 50@24 00 
BITUMINOUS AND COKE IRON. 

No. 1 Besseme’.........-cscecsee+s A 35@17 85 

No.1 foundry, all lake ores 17 35@17 85 

No. "16 35@16 85 

No.1 foundry, jake ores, * 16 85@17 35 

a ER: BRC RE 15 85@16 35 


No.1 atvets. native Vhio ores.. 


No. 2same.. - 1600@17 00 
No. l gray forge, red short... « 15 85@1€ 85 
EO, 1 SR II, MII <scsncccccccasanssennéccnésesanssbseensveasic 85@15 85 
No.1 American Scotch (Black Band). wa peensaanenaeeniduenaans 18 35@18 85 
No. 2 American Scotch cocacececccess LT ODGDLT OD 


Manufactured. Teen. 

Bar iron is weak in tone and slow in trade. All that 
is paid for it at the mill is $1.50, half extra, which makes 
it $1.60 flat, or ten cents additional out of store. There 
is quite a good demand for sheets, at $2.60 for 24 and 
$2.85 for 26. Combination sheets are still held at 3.4 
cents, the expected raise of 0.1 cent not having gone into 
effect as yet. The demand for large beams of special 
shapes is strong, and the mills report a great plenty of 
such orders. 

Scrap Iron. 

Little is doing in this line, beyond the sale of a lot of 
selected axles, and fur a special purpose. Old American 
rails are in plenty at $20@$20.50, and there is a full 
supply of old wheels on hand. 

Hardware. 
Trade is steady in every branch and sales are full, 


owing, probably, to the lateness of the season. Binder 
twine is firm and searce, as is screen cloth. Cut nails 
are weak, and the wire nail market is “busted.” Metals 


are firm, solder being on the rise. 
CINCINNATI PIG IRON MARKET. 
Reported for the lron Trapgz Review by Rogers, Brown & Co. 
The market since last report has been rather jerky. 
‘lhe sudden cut of 50c. in Southern rates referred to last 


week, though only temporary, had the effect to lower 
prices. A heavy business was done on the 15th, rates 
were advanced 35c. or within 15c. of the basis existing 
before the cut. The effect of the war was to restore St. 
Louis rates to the former difference of 50c. above Cin- 
cinnati and Evansville. The transactions of the week 
have been very heavy. Yet, there is no general buying 
movement. The purchases of three concerus alone will 
amount to over 15,000 tons Southern iron. Southern 
furnaces now hold prices where they were before the 
cut, and buyers reject anything that has the appearance 
of an advance. With an unprecedented quantity sold 
ahead the leading Southern companies now practically 
withdraw from the markets and await events. Many 
believe that a turn is near at hand. We guote for cash, 
f. o. b. Cincinnati (June 16): 


Hort Buast Founpry [ron.—Ohio and fouthere Coke, No. 1s 
$16 50@$17 50; Ohio and Southern Coke, No. 2 ‘J $15 50@$16 50; Ohio 
and Southern Coke, No. 24. $15 00@815 50; Dale Rott Stonecoal, 
No. 1, 817 00@$17 50; Ohio Soft Stonecoal No. 2 5 00@$15 50 ; 
Mahoning and shenango Valley No. } $16 sesi7 00, CHARCOAL 
Iron.—Hanging noe Charcoal No. $20 50@ $22 50; Hanging 
Rock Charcoal No. 2, $19 0°@$21. 00; Tennessee and Alabama 
Charcoal No. 1, $17 00@$18 00; Tennessee and Alabama Char- 
coal No. 2, $1650@$17 50. Fores—Strong Neutral Coke, $15 0@ 
$1400; Mottled Neutral Coke, $1200@$1300; Cold Short 
Coke, $13 00@$13 50. Car } he AND Matinasie—Southern 
ar Wheel, $20 00@23 00; Hangi sar Blast, $22 00@ 
$25 00; Lake Superior Malieable. | $21 00@$22 


ST. LOUIS PIG IRON ana. 

Reported for the Iron Traps Review by Rogers, Brown & Co. 

Large transactions in Southern irons are reported at 
minimum current prices. These sales have marked the 
extreme of the present depression. Other offers on the 
same basis have been refused by the furnaces. The 
Southern coke furnaces are reported sold ahead further 
than at any previous time in their history, and their 
agents have instructions to avoid forward sales at the 
low prices that have been reached. The general foun- 


they regard as bottom before stocking up. We quote 
for cash, f. o. b. St. Louis (June 16): 


Charcoal Fourdry [rons.—Missouri, $17 00@18 50; Somers. 
$7 00@$18 50. Coal and Coke Irons. — Southern, $16 50@ 
800; Ohio Softeners, $17 00@2100. Mill Irons—Southern 
$5 06@16 00; Missouri, $16 00@17 (0. Car Wheel & Malleable 
Irons—Southern, $19 00@23 00; Lake Superior, $21 00@22 00; Con- 
me oo East St. Louis, $4 35; Connellsville Coke, St. 

ouis, 


CHICAGO PIG IRON MARKET. 


Re rted for the Iron Traps Review by Rogers, Brown & Co., 
WW . Backman, Resident Agent. 


Some large sales of Lake Superior charcoal iron are 
rumored, and there is a decided appearance of stiffness 
in the market about this specialty. In other lines busi- 
ness has dragged. No large forward buying has yet 
been attempted, if one or two local foundries are expect- 
ed. The mileage of new railroad reported up to this 
date indicates a total mileage for the year well up towards 
the enormous total of last year. This will doubtless be 
a surprise to many. A good feature in the market is the 
strength developed in Bessemer iron, and the more 
active inquiry for the same. Offers for round lots a 
Shade below the market are refused. Retail carload 
trade still makes up the bulk of business. We quote, 
for cash, f. o. b., Chicago (June 16) . 


Coke and Bitasalpons Coal Foundry:-Ohio Hanging Rock soften 
ers, No 1, $18 00@18 50; Ohio Black Band No. 1, $18 00@18 50; 
mag) Jackson county. No. 1, $18 00@18 50 ; Lake one and Cinder 

1, $17 00@17 50; Southern om foundry No. $17 00@17 50; 
| aot Band coke foundr Zeb 50@17 00; ‘Sache coke 
foundry No. 3, $16 00 ad, Foundry:— Lai 


xe Supe- 
» $19 50@ 20 50; Southern, 819 00@20 00; Hanging Rock.$20 50 
ou 50. Car Wheel and Malleable:—Lake Tapecler,. $19 50@ 
20 50; 


Standard Southern,$21 00@2400; Hangin oe. Gold 
Blast, $24 00@26 00; Hanging Rock Warm Blast, $22 000 


LOUISVILLE PIG IRON MARKET. 

Reported for the [ron TrapgE Revirw by Geo. H. Hull & Co. 

There have been large sales of iron on contracts run- 
ning throughout the year, and inquiries are out for 
round lots. It is thought that rates have been agreed 
upon, and that the danger of a rate war which would 
have a demoralizing effect upon prices is over, and that 
now there will be purchases made, provided furnaces 
are willing to sell for long delivery and accept firm 
prices. Some transactions have been made at an actual, 
loss, but it is believed by many that the danger of a fur- 
ther decline is now past. Current quotations (June 18): 


Pie Iron. Southern Coke, No. 1, Found , $16 25@$17 25; 
Southern Co io. 2, Foundry. $15 25@ $16 25; Southern 
Soke, No. 2%, Foundry. $14 75@ $15 25; Rock "6 Rock Coke, No. 

foundry, $16 75@$17 25; Renging, © Yperecel, No. 1, 
EW $20 50@$22 60; Southern Charcoal. No. 1. Foandry, 
$17 50@18 00; Silver Grey, different grades, $13 50@$14 50; South- 
5 Coke, No. 1, Mill Neutral, $13 00@$14 90, Southern Coke, No. 
Mill. Neutral. $12 50@313 50; Southern Coke, No. 1. Mill, Cold 
Short, $)2.50@$13 50; Southern Charcoal, No. 1 Mill $135)@ 415 
White and Mottled, different grades, $12 25@$12 75; Southern Car 
Wheel, Standard Brands, $21 50@824 50; Southern Car Wheel, 
other brands, $18 50@$20 50; Hanging Rock, ry Blast, @22 50 
@$24 50; Hanging Rock. Warm Blast. $18 50@$19 


DETROIT PIG IRON rheesmnton 

Reported for the Inon Traps Review by William F. Jarvis & Co. 
We have again to report a very active market for 
nearly all grades, and particularly for Lake Superior 
charcoal, with a slight tendency toward a stiffening in 
price in this grade, although we regret to report a still 
further weakening in ordinary foundry grades, both 








dry trade is very dull, and buyers are waiting for what. 

























































from the North and South. It has been ascertained, 
however, that some large orders for ore are about to be 
placed, showing a larger consumption than had been 
anticipated earlier in the season, of ore, and conse- 
quently a larger production of pig iron. It is now 
plainly to be seen that a large part of the buying 
at present are contracts for iron as far ahead as 
can possibly be made, but no contracts that we have 
heard of are for deliveries beyond the Ist of January, 
1889. It looks as if quite a large proportion of the iron 
reported on hand at furnaces, unsold, would now be 
placed aside for future delivery, or be seen in consumers’ 
yards, and will unquestionably show a large reduction 
in the amount on hand to be reported July Ist. We 
quote the market as follows (June 18) ; 


Lake Superior Charcoal, all numbers, $20 00@$2100; Lake 
Superior Coke, all ore, $1925@$19 55 Lake Superior coke, 
cinder mixed $18 wer a Standard Ohio Blackband, $19 25@ 
$19 75; Southern No. 2, $18 00@$18 50; Sentyern Plvery. $17 3@ 
$17 75; Southern oor Forge, $15 50@ $16 00 ; sonon County 
(Ohio) Silvery, $18 50@19 00 ; Old Wheels, $19 00@$20 


ENGLISH IRON AND METAL wakes. 

8. W. Royse & Co.’s report to the Iron TrapE Review. 
Mancuester, Eng., June 2, 1888. 

The heavy shipping business at Middlesbro’ reported 
in our last, has continued throughout the whole of May, 
and the shipments for the month are the largest on 
record, being reported as 107,826 tons. Notwithstand- 
ing this, the markets at both Glasgow and Middlesbro’ 
have been persistently depressed, and prices have fallen 
steadily, Glasgow Warrants having lost during the month 
about ls. per ton. Stocks at Glasgow are, however, very 
heavy and increasing, the shipments for the four weeks 
ending May 19th, being returned as 30,836 tons, as 
against 33,354 tons for the corresponding period of last 
year. Under the circumstances, it is therefore not sur- 
prising that buyers have no faith in the future of prices 
and are holding off. In manufactured iron the fall in 
value has been arrested, and demand is rather better, 
though there is as yet no actual improvement in prices. 
In copper there is nothing of special interest to report ; 
the fluctuations during the week have been inconsidera- 
ble, and prices are steady as we write. Tin has only 
slightly recovered from the great fall, and is at present 
quiet. Lead has given way considerably, and continues 
weak. Spelter has also receded about £1 per ton. 





Electrical Progress. 

Statistics recently published by the Electrical World 
affords a striking example of the rapidity with which 
new industries are taken up and developed in the United 
States. We learn from the above source that at the 
the beginning of 1886 there had been established 450 
local electric lighting companies, while at the present 
time the number has increased to 1,000. There are 
companies running central stations for the supply of are 
and incandescent lighting to subscribers. In addition 
to these stations there are said to be 3,000 isolated plants 
at work. The total number of arc lamps in uee through- 
out the United States is roughly estimated at 200,000, 
while about 1,250,000 incandescent lamps are nightly in 
use. The greater part of the arc lighting is done from 
central stations, while the larger share of the incandes- 
cent lighting falls to isolated piants. It is estimated 
that 150,000 arc lamps are supplied from the 1,000 cen- 
tral stations, while only 500,000 incandescent lamps are 
supplied by them. If we estimate the life of incandes- 
cent lamps at one year the lamp renewals alone would 
amount to 1,250,000 lamps. 


oo — 


Fourth of July Excursion Rates. 

Excursion ticket will be sold between all ticket sta- 
tions on the Pennsylvania Lines west of Pittsburgh, on 
July 3d and 4th, good to return until July 5th, inclusive, 
at one fare for the round trip. No eecursion tickets 
will be sold to adults at less than twenty-five cents, nor 
to children at less than fifteen cents. 2t 





or .-—/S— SC 
LIST OF PATENTS. 
—_— 
Relating to Iron, Steel, Metal, Machinery, Hardware 
and Mining Interests. 


Reported expressly for this paper by H. T. Fisher. 
(late Ex. U. 8S. Patent Office), Patent Attorney, 34 
Blackstone Building, Cleveland, O. 

BEARING DATE JUNE 12, 1888. 


Belt fastener, W. N. Packer, Cleveland, Ohio. 

Casting machines, elevator for ingot, J.B. D 
City, N. J. 

Lead and base bullion from slag, apparatus for separating, W. 
B. Devereux, Aspen, Colo. 

Metallic surface, ornamented, F. Khind, Meriden, Conn. 

Nails, machine for making wire, H. Essex, Meadville, Pa. 

eta ed for steam cylinder pistons, metallic, J. Patten, Brook- 


- Boulton, Jersey 


"Rolling mills. appliance for, D. B. Oliver, Allegh eny City, Pa. 
Rolling mills, rolls for iron, A. W. H. Collard. Pittsburgh, Pa. 
Sheet metal, device for forming letters and designs on, J. 
O’Connor, Newport, Ky. 
ire. machine for covering and insulating, J. D. Thomas, 





South Framingham, Mass. 




















430 











IRON TRADE REVIEW. 











$60) AMERICAN GIANT DYNAMO, | $60 


Electro-Plating and Electrotyping Machines 
IN” ALL SIZES, 
FROM $60 UPWARDS. 


Cheapest 
and Best in 
the Market. 


Headquarters 

for everything 

in the Plating 

and Polishing 
line. 


NICKEL 
PLATING 


AND 


- Polishing 
Materials. 


ZUCKER‘& LEVETT CHEMICAL CoO.. 
ESTABLISHED 1863, INCOKPORATED 1881. 


SOLE MANUFACTURERS & PATENTEES, 
Works: 538 to564 W. Sixteenth St. Office: 36 to40 Eleventh Ave.,New York, U.8,A. 


Cleveland Foundry. 
Castineses 


For Machinery and Rolling Millr 


Car Wheels 


all sizes and kinds, with and without Axles. 
Chilled Faced R. R. Frogs 


STREET RAILROAD TURNOUT. 


N 
Winter Street. | Bowler & Co 














SLSVELARS WHEEL & FOUNDRY WORKS. 
— MAHER & BRAYTON, Proprietors, 


Manufacturers of 


Car, Engine, Truck and 
Tender Wheels. 
RAILROAD, ROLLING MILL 
~ and Machinery Castings. 


; and Street Railroad Wheels 
and Turnouts. 


Chilled-Paced Railroad Frogs. 


S Office: 20 Carter Street, 
Works: Cor. Carter and Collins Streets. 
Cleveland, Ohio. 32 









Punch and Die Grinder. 





This machine 1s used Pi rinding punches and dies 
such as are used in making bolts, rivets. screws and a 
large variety of square or circular pieces requiring one or 
more finished faces. 


It works equally well on hard steel, chilled iron or softer 
metals It can be arranged to grind convex concave or 
flat surfaces. Work can be ground to any desired thi k- 
ness, or several pieces ground to the same thickness. 


Write for circular. 


Springfield Glue & Emery Wheel Co. 


SPRINCFIELD, MASS. 








; Sharon Boiler Works, 


(Limited) 


| SHARON. PA. 

































































——__— ————},_ Ail kinds of Boilers and Sheet Iron work. 





Tron Clad Paint Co. ero 


Factory 75 & 77 Central Way. Sec & Treas. No. 3 Case Bullding, And get the genuine 
article, and save liability ot 
CLEVELAND, OHIO. suit for using an article 


made in violation of the 
patents issued tO Wm. 
Green and now owned by 
this Company. 


IRON CLAD PAINT 
is the most dur- 
able, most fire- 

proof and Cheap- 

IRON CLAD est Paint made. 


PAINT. 
FURNISHED both Dry 
and Ground in Oil. 


Used by Nearly 3! 
the Ra: lroads. 


Trade Mark Patented —Puimnt Prer* 








STAR OiL BURNER 


EXCELS ALL OTHERS. 


Economy in the use of Oil as a fuel. No Clogging, 
Leaking or Dripping. No Smoke, Ashes or Labor. 
Cheaper than Coal. Protection to Boilers. Specially 
adapted to Boiler Furnaces, Brick and Lime Kilns, 
Glass Melting and Distilleries, and any place where 
coal is used. 











‘IB[NDIID, 10} puay 


THE STAR OIL BURNER CO., 


CLEVELAND - - OHIO. 


O’DONNELL & BARRETT, 


BUILDERS OF 


Hydraulic and Steam Passenger and Freight 


ELEVATORS. 


Also Hand Elevators and Dumb Waiters. 
No. 53 Center Street, 
Telephone No. 211). CLEVELAND, O. 








All Kinds of Elevators Repaired. 


McMYLER MANUFACTURING CO., 
180 Columbus St., Cleveland, 0. 


SOLE MANUFACTURERS OF THE 


MecMYyREeRr PATENT 
Revolving Steam Derrick, 


AND THE 


SEATON RIVET = BOLT HEADER. 


i —S ULE "MNFRS. Also General Hoisting and ro i Machinerv, Coa! and 
eevee 80 COLUMBUS, ST 


8 rive ano 0. i Ore Buckets and Dump Cars. 














SEND 


FOR 





DESCRIPTIVE 
PAMPHLET ff 


Fi a 


Stump before a blast. | Fragments after a blast. 


S44 sTROWGEST an SHFESTEXPLOSI 


Fr=nown to the Arts. 











Oe Electric Mining Goods, 
Ez Ee F o ren - zs, AND ALL TOOLS FOR STUMP BLASTING, 
A NNTETT. ATOR HERCULES POWDER COMPANY 
ANNIHILATOR, ee geaien dein Uieiaah- inte, 
J. W. WILLABD, Managem 











ya sais 


a ees 
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PRICES. 


CLEVELAND ND WHOLESALE. 


HARDWARE. 





Aneiis: per lb. 
Americati;.....issceesseesss jeeceeeee A0CtS dis 20@20&5 
W rights........:- esebbsdanssoedsddesdine Gdudl 't0}asisetussinen 106 

Anvil Vise and Dri. 
Millets Falla Co. -+..dis 20 





$:. 
Cheney Anvil : OYE Fisk’ ise wGis 25 


Augers and Hits, 





Coinmon augers and bits........00:c.-seseeeees dis 60.410 
shells 2k sevinpesdsveveuseus bevesnseee P % dis GUk5 
hdk’s Douglass M ae, TED a ioeaesd saa banewnragents « dis 56 
Russell Jennings’ augers and bits, .............. dis 25 
Exp eal ene Clark’s small. $18: ; 
larve, $26 .. : Ad 95 






Hollow Augers, ‘Ives’. . reas 
‘plow Angers, Bonhey ~ Adjust. 

@ doz. bea ae amaese i 
Angers, = ‘Stearns’ Ac just. 





dis 4010 














Ae llow r 
pate pikes oe: dis 20610 
Gimlet bits vestreseere DOF BTOSS $4 50 | 
Standard Bit Stock Dril Eye eset dis 50&10410 





..dis 15@15&10 


ket ‘Batte. 
vee-o H BTOSS $3.50, dis 45 
..8 doz 2 00, dis 40410 
1,20 @doz net 


Ship Augers.. 


Sewing, brass ferrule,’ ve 
Patent sewing, short.. 
Patent sewing, long .. 
Patent peg, plain top, $10.00 ® gro., dis 
Pat. peg, leather top, .........$12.00 @ gro., dis 
Awls, Brad Sets, &c- 
Awlis, Sewing, Common......... ® gross $1 ft 
Awis, Shouldered Peg® gross........ 
Awls. Patent Peg. eS gross 
Shouldered Brad.. 






45 


o—dis 45 
—dis 4 
75e—dis 45 











‘wis, oo © 
Awis Handled brad........ 

Awls hatidled. sefateh () 
Awls, socket scratch...:: “$1. De des dis 25 


Bind Sets. m3 42, -<gneh No. 45. 





pdbsbebeisitives is 30 
4 xed. 

Makers’ and nee: B — 

First. duality ;: 


Ssecestks ddocceseapsssn WOe Oe Ut 
Bier. $5 T5@s6 
“$8 00 








Full polished. icdhthtintton 
Azle Grease. 
Frazier’s. in bulk.............. keg ®tb 4c; 
Frazier’s, pet @TOSS........ 
Baz Holders, 
Sprengle’s pat., PB doz $18..........0---ceeseeeeeeeeees 
“lances. 


pail 5e net 
$9.50 



















1 White .......... 


= 


45 | 








| Jack C 


Spring balances ....  ssrcccssorccrssessoeasereseore s 45 
Common 2AM ....ccccs.cccoereeeeeseeee PAOZ $1. 50 an 50 
‘Bells 
Hand. light Bross rveccdaa the kcks tdubie SpRbeiainadaaial dis 70 
tland. White } nen basi arhoneas dis 60 
Hand, Silver Chime.............-s. can dis 2&10&5 

and, Globe Cone’ Patent). dis 25£10@35 
Gong, Abhe’s... se .. dis 25410 
Gong. Nichols....... Soa eral . dis 40 
Gong, Barton’s . dis 40410 
Cow, western........2:.. B argent’ s List 70 
ge . s exakeuulaeenaiauensunton dis 334% 
Re News. Discouzit. 
_ FI i a ccnsisctscsnidaas oc 
Blacksmith’s......... cla \ Bullock’s............ Bu&10 
Moulders, ........ sisisan's ahah aupalleaiadiameainida ded discount 40 
SCY, RE alee". sngeeasnccentocces CINOOIERE OO 
Belting, Rubber. 
Boston Belting Co.’s standard.......... ered dis 60£10 
- - oe. lis 50410 | 
" 9 ** best. ACRES dis 45 
Cleveland Rubber Co., extra standard...dis 60410 
Shultz Raw Hide Leather Belting, single, dis 3v) 
oe double, dis 35 
Standard, OmMK GhMBOG...sceccssscs nc sesecsasecsoseosed dis 50 
Alexander Brothers’ Pure Oak Tanned— 
New list Oot. 1st, 1887, legs... .sssscscocccccesceose elie saat 
ench ®tops. 
Hotchkiss’s @ doz $5.00......... SSS 
Weston’s ® doz No. 1, $10.00; No. 2, $9 
os 2&1085 
BE OFFI S <..accasactidancssstikaselonnies @ doz $7.50 dis 25 


Bit Holders. 
Extension, Barber’s .B doz $15 00, dis 25 
PBMODS, ccnscrcussicmmissesxentinnniate Pdoz $24.00 dis 40 
Angular ® doz $24 00, dis 40 
Blind Staples. 





Barbed % inch and larger........... Th8@8Xc net 








Barbed Fé TOM ccnnccscssecsesssectscsccee 9@9%ce net 
Bolts. 
Cast j iron barrel bolts...................+ same 
Cast Iron shutter bolts, ete .170 
Cast iron chain bolts.................sceccseess | ie 
Ives patent door bolts................ceseesses ¢ 5D 
Wr’t iron barrel bolts..... | 70 
Wrought iron square bolt | 70 


Wrought shutter bolts................ te 








Sargent’s list 
Carriage com. new list... *- 
Pine, COUR OTc DOW TANS usc ncxcccsivdcccinnssecescasece: 
Carri: age and tire, Philadelphia pattern 
PROUD WMI. -ccutinbinsddvakocten<cheaethaéperctastacs 
Plow bolts..... 
Machine 
Ends erccveceeseoses seces os 
Blind Faateners 


Van Sand’s Screw Pattern $15 ® gross—dis 60410 
Van Sand’s Old Pattern...  ® gross—dis 50.410 
Automatic for wood......... acitky, i 


PO $15.50 j 
Morax, 
® tb........ cshisthiinus tose olpbatn esedvdauendsehckecccassss Qe 


Soring Machines. 


ithout augers. Upright Angular 
Sneitt s. Rice’s potent 5 ” 6 5 dis 40410 
Lawrence ....... ee »%5 dis 45@45410 
Other m: achines......... 235 2 7S Sissbeas pet 
Phillips, with augers...6 00 7 00, 25 
Bracea. 
Barher’ eee +3 essere Giscount Sf 
Spoffard’s Patent . discount 50@S &16 
Bartholomew’: ;Nos senhaaeabiaiens dis 50410 






Bartholomew’a Nos. 117. ae. 119 seeee Gis 70 
Amidon’ BS COPMOP DPACE ccccccoceccccccones dis 4 @40&10 
Pecks...... a Sr aithdla ita oe coordi 60 


Brackets, 











AThelf, plain, Sargent’ 8 list .. seve apsesGe LO 
Saney dis 60410 
Reading, plain ’......ssse..-+.. dis 55410 


Reading, rosette.. veserns Gis 60520 








Bright Wire Goods. 
Regular List. 








pines entaniatnton -- 5 210@ 90810 
Broilers,—Henis’ sel bas ting. 
Inch... 10 9x11 
Per doz.......... 550 65 


Buckets, Galvanised. 
Iron clad 10 at $2 75; 12 qt $3 (0; 14 qt $3 75 
Bull _ 
Humason, Beckley * Co.’ Bis 






Peek, Stow & W. Co.’ apie “lis 50810 
Elirich Hardware Co., white metal low list dis 50 
@Wi 
sutte. Discount 

Wrough; béass 


Cast brass, loose joih 
Cast Iron— 











Fast joint. BURTON ick ccs 000: See aor é 
Fast joint, broad..............:cccccsssesscessnsses HDR IGA 
poose joint. spistrasduenasesitibeesas o>. 0a vetpedanved OMNES 
10088 joint, jan........ Gay: indeed. wédiew <nouneiges usa 
Loos e joint, jap. with acorns................ 6624410 
Lose pih, acorns wend 1) 
Loose pin. japapned aco veneers 84441 
Loose pin.acorns.ijapa ned, plated tips 4&10 





: Wrougnt steel— 
Wrought. fast joint narrow. ......::........ (5&7 
WwW rought, fast joint broad.. 
Vro’t loose joint broad......ccc.0s. ceceeseesee 
Table Butts. back flaps, ete.. ............0.00. G5. 10 
Regular inside blind 
pight inside blind .... 


O0f6 Hn... 














Sprague N 
Star.... 

Domestic. 
National 


Caps—Percussion, ® 1000. 





licks & Goldmark’s , 2 

-L. W aterproof, Re cs aus ocgvankebve se 

E. B. Trimmed Kdgé, 1-10's ...............65¢ > 
E. B. Ground E dge, Cent. Fire, 1-10’s The } 
j 


Double Waterpr 
aa W: 


1-10’s x 
EAE sccsastecetmasinses 


uterp? oof, 








Elys waterproof central.fré.......... 
EEAGS 09s EF éssscitctinvccdeistoonccRtarssaietatatcodbeteisxa<idis 
Cartridges. 

WEN TUG, Mocdcsdsessconcendicecpocrinasconea discount 5045 

MEMEO! BEG PUNO: scsnrcesvasncactiosdl discount 25&35 

Military and sporting Be oat Saas Hesount 5&5 

farpet Stretchers, 

Cast Stoel, NOMBRE. ..o<isce sccccecsececcecess ® doz $3.25 
Cast iron, he SHOEIRGD ica s ccdshecsaad EEF per doze 

Socl ket Se ski toz $17 75 





Bullard’s. ... 








Cattle Leacers. 

Humason, Beckley & Co.’8 ............scsceesseeese dis 70 | 
Sargent’s...... . .-dis 6624410 
Peck, Stow & W. Co dis 50&10 
Queen... 8 doz $16.00 
Mystie¢.. . on ®B doz $16 
COGERES 5c ccikesonctsccaves BP doz $15 
Queen. with band ..® doz *18 | 
PEON ins sckcinadotad esusdaabiue: comdadsssdabeaiecsteastant B doz $30 | 
Garland F sdhaikc vada iteneahets Sh. bacctdabetdeninmtale % doz $18 | 

Cards 
Horse atid Curt y 9... cscccccssccscseccsicnsssscsdssses dis 10 | 

Casters, | 
I ic ssn nn dentbdes d = 
Ly” Sar ieee actin “6 hs dis 50&10@60&5 


Shallow Socket 
Deep Socket.. 
Yale Casters. list May, 





ovaccssocssodccecegthis GIO | 
"[884. ....dis 30 &10@40 | 





Martin’s patent . eran aaa dis 45479 | 
‘ec hams, 

Trace. 614-10-2......8 pair 1.03: } 

Trace, 644-10-3......8 pair Q2e + dis 0&5@50410 

Trace, 7-10-2......... e pair 1.11 ) 


ter Che ain, lis 





German Hal k 
German Coil. list of June, is 
Galvanized Pump Chain .. saute stentaekettl 
Jack C hain, BOON, caxsnssdsdsancidbs) waskiasacieen 


hain, Brass..... 


ne, 1884,......... 4 


I 





ch TOXW 
one piss crcewesatcncaltll ROMEO 


over 


Chatk. 





.® gTOSs Se 
White Crayon / 
Red 


Blue 





Chisels. 
Socket Framing. and Frmer 


dis 75@ T5& 5 





Socket Framing and Firmer. Buck, Br Ss dis z5 
Socket Firmer & Framing, L. & I. 

PEATE cox Sstcknunssccaguevehanveneniie a vis 30@30 & 5 
Tanged Firmers....... dis 40 
Clamps. 

Snow’s adjustable, iron eenconesseecesontecnssess ie 40 

Hammer’s adjustable, REO ccc svesscoscoseeesescace GUN AD 

Sargent’s cabinet, iron ........... dis 6634410 
Clips. 

Axle and spring bar, Norway iron...... dis 55&5&5 

Wrougut-lron felloe clips.. Bhd, ee 

Steel feiloe clips.... ecccece ee ‘i : Bibdsa 


Cockeyes. 











MORE, c.<.scnxousatnns verttneteies satanic 50) 
Cock Brass 

Tera wWare Vist. <ccccvcncconsrsessndee dis10 
Coffee Mills, 

Cg ED Nee OF te 
Compasses, Dividers, &c 
Consvasees. ee dis 70@70&10 
Caliper nnsinaseuabaiie dis 70@70&10 
I ae a a dis 70@7010 
Bemis & Gall Co.’s Dividers csovccvescocesthi® BOM10 
Bemis & Cali Co.’s Compas ses & Calipers..dis 45.05 

Bemis & Call Co,’s Wing & Inside or Out 
BIAG....0.04- acosvonepessneccentessthae © 
Bemis & Call ¢ Double. dis 50410 
Bemis & Call Co.’s (Call’s Patent Ir wide) dis 2545 
Excelsior — lis 50 
Cook’s Extensi 7 sjatiebatherenbunka nen 
J. Stevens x Ux Calipers and Divi 
ders.. lis 2545 
fo 
nnn dise t 
lises t2 
seeeeee «ee )& 
Corkscrews 
Humason, Beckley Mfg. Co... .csco.secesseeeee is 40 
Clough’s patent sul Ky 


NN ee eens 
Cc. R. 


4e Ve 


Russetts... ae ri 


IRON TRADE REVIEW. 


«.. dis 7010 | 





DMs voxcanpalbcaneties 


; Seli-measuring, 











Cradles. 


PEGI «ov ccccecedlastbancaletbenseuieeasttorcestens dis 40£10@50 
Crowbars. 

CADE. GUOGE ccetecclisihes idea casdsthuudesasccnisecctbovites Blb 4 

Iron, steel points ye 






Fitch’s Pattern.. 


dis 40 
BUUGR siscksacenecices 


. $10.00, dis 25 







EE EE NOM RRO SOMES Se ee a Rae net 
EEROGMIIOT CC UGRGE arvesecetivedcctedetaseve chacvecsenvanesvis net 
Dor ¢ oll: ars 
Embossed gilt... aes dis 30410 
Leather pendiens see woee hs 4 
Door Spritics 
Totrey’s Rod, regular size # doz Fi.% 
(he ie tril} XNA dis ti 
I vIn A rrive~- 

Dougiass & Middletown aisTA@TD AI 
Bits GE Beg WD ac: VE SERUD Soon cad saereniae dis 20 & 
Ad tble ndle dis 2 
Drilla and Drill Stocks. 

h Sah bias ah sidaaere nies See 
F ” Self feeding. enact 7 50 dis scount 20 | 


discount 40 & 10 





Driti Chucks, 
$38.00, dis*o 


Morse’s 


..each, 


<hhee HI sizes { 43 





Dover 





tase 6 @ » « » © 
10 « 10 e Tie 
a Pins, 


stint dis 5 


vin 
less than | 





moan 


Iron, List Nov. 11, 


Bri 


0 £108 50 81045 


TUR: aincneccocce 
Escutcheons, 


Door Lock............Same discounts as Door Locks | 
Brass Thread. BET AIOE A THES is See ; 60 


ds 2 





Heller’s horse shoe rasp. 


Faucets, 
Frary’s Patent Petroleam..... ..- 
First Quali'y, Cork Lined . 4% 
Enterprise, per doz $36 dis 2 ast 
iy Psi 
Paragon........:...++ FRE ee 





.® doz $1.75 










antes 
Hay,Manure and Spading. list................dis 6545 
Fruit and Jelly Presses, 
Enterprise Mfg. Co..... €.......0c0c0ee dis 20£10 
i ry P; 
Central Stamping C list na dis 70 
No an i 2 4 5 ‘ ao) 
Sd 3300 37 13 175 525 6007 00 80 OO 
F luting Scissors. 
Discount ssiihbiies conbieomedassiireclantnices 45 
Fiuting Machines 
Eayvle 3)¢inch....... sesnebonenes $2.15, dis 35 
Geneva Hand Ilr uter. White Metal. 

ME GROG URINE ss cont enivn sdipiig heeamamniie dis 25 
Shepard hand. Nos. 85 $15 » $8 is 4 
Knox, ich rolis $3 2 « 
Knox. WEE Griunscececnhaxemea $3 60 each j “’ 
Crown, $3 50: 6in. $400; 8-in. 86° 

MOACD «1.6. 
Crown Jewe 
American. 

OS" Rea 
Crown hand flute: r, 


#10 ® doz 


PURPA E .ontanvensensabes ... dis 604£1C 


Wire is dis 0&1 
Gimlets 

Nail and Spike ..dis 50 fel 10 

Piette Chet. Tee Tame... sas suntiacsbbaiae e Z 

* Bee cross $1] ti 25 
Giue Pots, 

Tin enamele d ain onsbdéanomatesmernnndeiiness il Gna 
Famiiy, Hand; lis 4 
Grindstone Fixtures, 

Sargent S......... scenes eeeecesccvesone ces ese dis70 
Gun Wads, 

U.M.Cc. &W.R.A E.. llup ¥)) 
UM.C.&W.R.A—B. EB. 9&lu | 
U.M.C.& W.R.A B.E i &8 2 60 | 

"4 1 1 4 dis 20.& 
U.M.c &W.R.A—I liup...3 10 ¢4i8 2 
| M.C.&W.R.A.—P l {00} 
U.M.C. & W. R. A.—P. E.. 7& 190) 

Eley’s B. E., 11 up... 200 
Eley I a 2 
Hack Saws 
Griffin’s Hack § s ) dis 4 
Griffin’s ti » Blade dis 40 
Dian i line ' i Blades dis 25 

Halts 
Tute | é } ttle t ¢] gro at 
rie s 
Mi liscount ] 
| ‘ j l i sia a dis 40.4 0) 
é [Tne 3] 9 , 
i 
Heavy hamn ‘ I fer 5 ff over 
> aa i lis 70 
ria ‘ nd Le : Iro - 
e Tool Co., id cuffs, #15 } ( 
Tool ¢ g irons $25 ® di lis 10 
PPrerririiii titi tt i titi it lis 15 


ee: each, $3.00 dis25 | 











Handles— 
Door or __ Latches. 

Per doz Nos. 0 3 4 

Sargent’s ......... 9 1 to 1 ‘8 135 150 dis60£10 
Roggin’s Latches...... ......000000.. .® doz. 30@35¢ 
Bronze Livn Drop Latches.............. ® doz. 70c net 
Jap’d store loor handles—Nuts. $162; Plate 

110; no plate $0 88.......... donsetovesiee oes 

PRED GOON ..c0.csecesecccssveoute . -® doz $1 80, dis 25 
Wrought onest... ....0..000.s00sesees seuttatandenen & #10410 
RP EOD QUNBB Gs cocncssessissénccdsseiezwinite dnennsbiekied — 70 


Flush chest.... 
Lifting ; an 
Saw oad IID citsentceetetsn-evxsee 
Hammer and batchet..... 







BPG. WNPA, cate sininenpetaovenanese taal ’ 
Hickory hr mer chisel, aasort...... @ gross $4 K 
Hickorv tirmer chisel, large ...... @ gross $5 = og 
Apple firmer chisel, assortod P gros $5 ug 








Apple firme: chisel, large...... 
Socket firiner chisel, assorted 
Socket framing chisel, assort . 
File. assor:ed.. 
Auger, assorted... 
Auger, Jarwe ......-..00 





8 Cage 85 00 J 
oven gross $2 Fay 
~® gross $5 00 ¥.. 
... # gross $70 | 
Mangers, 





tetewnn AD 


Barn Door. old patterns 
Climax (aati-Friction) . 
Star 














Seran‘on 
Kidder’s aoe cn dis 50810 
Perry’s Patent..5 in.. 32.00; 3% i . 10. (0, dis Pir 
PRPRROR Cs vdinics cnvtitenvicectbedeovcseete secu 

IR senda haineds vénibasip abies 

Hin arness . Snape 

ROP RRes NOW TBE wise ics ccszscivocccces EEE 5 dis 4016 
Covert, New Patent, new list............ AK WESAF 


Standard Ml e ner gross $12.00 | 


Flay Knives. 
-- per dos. $19 Ais 25° 
® doz $17.0° dis 39 


Lightning 
miectric 





Hinges. 


Wrought Strap and T Hinges... 


om 9£2@70410" 
| Serew. hook aud strav, 8 10 12 2in.. 


eenee * ee 





Gate, westera..... w.e® doz $4 40. dis 55 
Mate, Die Bas... cesesersre ..® doz $7 00, dis 55 
| Gate N. E. reversible.. ® doz $5 20, dis 55£10 


* | Gate 











Clark's. Nos. 1. 2 -- dis60.£10@6W£10&5 





| Gate. N. Y. State... ' doz $5 00. dis 55410 

| Gate, automutic ...... sseeeee® oz $12 50. dis 50 

Gate, common sense...........8 doz pair $4 50, dis 50 

Gate, Shepard’s ............ anne svseeeeehiS 0&0 
Hollow-Ware. 


| 
| 
| 


@6545 | 


Stove Hollow-Ware. Ground dis 

Enameled and canes sere Ware 
Lettles. 

Saucepans ...... apachnoss 
Galvanized Tea Keities 








Inck. ...... 7 8 9 
Each "55 60 65 75 
Hoes. 
Garden. mortar.............0. dis 65.45 
Planter’s. cot... " 65.45 
P ASRMNONE (<ns ss secvcueapeiubdbendsdodeact oazuesmmntdasdonnl dis 65&5 


Hog Rings and Ringers, 

PEI PEMMID o00556sicedveveubuebae ‘was satuabens 
‘“ . _ {Old Style 
ringers...... “4 Improved. 


‘HH ooks. 


Bird Cage. Sargent’s list................ 
EEE IIS PERE 





Blair hog ringers..... 


BP doz $2.50 


dis 60410410 
s-« Gis 75&1u 














| Clothes Line Sargent’ 8 list... di 60810 
Ceiling Sargent’s list........ dis 55410 
Coatand Hat. Sargent’s BE ciasiciatac nest dis 55410 
Wire Coat and Hat. Gem....... wadavesneceessscesioy ae 

| Wrought Staples and Hooks & 

Staples, list Jam 12, 1887......c00 .....00 cose dis8C£20 
Wire Screw Hooks and Screw Eyes. 
t dis 75410 
Hooks and Eyes—Malleable Iron.............. 2is 70 
Hooks and Eyes—Brasg................000 dis 60400&S 
Horse Nails, 

} No. 10 9 8 7 6 
Ausable. ® th...23 24 25 26 28 dis25£10toB4&10&% 
Putnam, ® fh.. 19 20 21 22 24 ...- ccc... eee dis 15 
RAO necnsninettiinssesctilivsdtine 33% 45 
Burden.. --® keg $4.25 
R. 1. Horse Shoe Co. , Perkins’ "Imp. ‘at fac- 

tory.. st eeveeeteceeeeeerecees eg $4 25 
Mule Shoes, at ‘factory... Seahiscpileendaoess ® keg $5,25 
Hose, Rubber, Boston Beiting Co’s. 

Standard.... 

Extra..... vida devan 

PROG és cured ebsinlannsxt: ceased tistics oa 45410 
Ice Picks, Chisels, &c. 

Am. Ice Chisel Pol’d............... ® doz. $3.00, dis20 
Ice Cream Freezers, 

APRON... cswtsatanionedtunnhinnd es .50&10 





See 
CPO WT cccvecesceseses 


"Tee Tongs, 


Champion . 4 
ET ic ncccaodeani 


® doz $4.00, dis 25410 
doz $2.75, dis 200@25 


‘Jac ik Se rews, 





Tiiimois Bolt Gie Tish. .ccorotccbdeiedéccocesccess «esis 70 
Kettles, 

Brass. 7 to 17 inches inclusive........... ® th 2: . net. 

Brass larger than 17 inches................... BP 

Enameled and Tea Kettles........ See Hollow W. ne 
Keys. 


E agle, cabinet, trunk and padlock...dis 33% and 


Knives. 


Russell’s Butcher... 













ececsoucesonssinncesssebes ecovesess NOt 
Moran’s Shoe Knives scnaneepassediianies aan 20 
Knobs. 
Carriage. Japanned.... ® gross 80c. dis 60410 
Ng RE STI INE, dis 70£104&5 
Hemacite Door Knobs. new list.......dis 40@404£10 
Doo Mine es 75e 
SEO WON: UIP sa sencsinccasec adios adsoudéaesessheuel 90e 
Door Pe ..3 00@38 25 
Door Por. Plated....s0..cs0s.. "2 9@3 00 
Ladles, 
Melting, Sargent’ 8.. «wis 55410 
Me tine. Monroe’ s Patent. @ doz $4. 00, dis 254£10 
Beoltime, Fs Bc BW scicscobenceccnsecacsancseceusacl dis £10 


Lanterns 


Tubular No. 0......... sseeeeees$0.00 por doz 





Tubular. Lift Wire. 
Pubular. 





$4.75... 
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[RON TRADE REVIEW. 








For Sale. 


6x10’ SELF-INKING Foot Power Print- 


Press; will do good work. Address J. 
-, care Iron Trade Rex ew, Cleveland, UO. tf 


For Sale. 
NE OF DUNN’S HOiSTING MACHINES, 
with over 40 feet of chain. Good as new; 
sapacity, 600 ths. Address Dunn, care Iron Trade 
Review, Cleveland, 0. tf 








Furnace for Sale. 


GOOD Charcoal Iron Furnace, in Michigan. 
vo particuiars address E. C. Pope, 31 and 
22 Wilshire Building, Cleveland, O. tf 





For Sale. 


AN INTEREST 1 a profitable manufacturing 
establishment in Cleveland. Establishment 
now two months behind orders. Also a position 





js resss, 
be-tt. rayactinsat Box 5, care Town Torics. 
For Sale. 


OODRUFF & BEACH, Hartford, Conn., | 


Automatic Engine. 24x48: Buckeye Auto- 
matic Engine, 18x36; John Cooper & Co. Auto- 
¢ Engine, 20x36;1 Circular Mill, 68’ Saw, 
Engine and Boiler, direct connected, $600; 
Sturtevant Boston Blowers, lores size. 


CENTER. 
93-9ms SANDUSKY, OHIO. 





For Sale Cheap. 


NEW No. 4 INJECTOR, never been 
used. Address Jones, care Iron Trade 
view, Cleveland, U. tf 





For Sale or Exchange 


FOR GOOD CITY BUILDING LOTS, a nice 
Nine m House with all modern improve- 
ments, bath, gas, water and furnace, and well 
finished. Onthe best line of street cars in the 
city, close to Case Ave. A bargain. Address 
o2-tf J. E.J.,care Town Torics, City. 





For Sale or Exchange. 
HE BRADLEY FACTORY at Ashtabula, 0. 
has switches from two railroads, acre of 
sildings, 1 fine engines, boilers, shafting, 
+6; finest shipping point on Lakes; no better 
int for manufacturing; at great sacrifice. 
MoCONNELL’S BUSINESS EXCHANGE, 
3 Superior street, [09] Cleveland, 0. 








For Sale. 


bi Se te SHOPS—Fine buildings, exten- 

sive machinery, foundry, patterns, large 
grounds, R. KR. track, clear title. a great bargain. 
30,000. ©.H.SMALL, Pueblo, Colorsdo. 541m 


FOR SALE! 


Goal, Timber = Grazing Land. 


fifteen Hundred to Two Thousand Acres situ- 
ated in Northern Tennessee near the Cincinnati 
Southern R. R. Sample of Coal and analysis of 
ys = be son at oe office of the undersigned. 
or culars address 
ss "H. GEROULD, 
92-3m 1191 Euclid Ave., Cleveland, 0. 


FOR SALE. | 


1 Planing Mill exhaust. i : 
1 Spoke Lathe and Hanger with 35 feet 7-inch 


1 Fey Felloe Rounder and Counter Shaft. 

1 Counter Shaft and Pul'ey. 

1 Cross-cut Saw and Table. 

The above machinery is ail in first-clase order. 
For further information inquire of | 
§1-3m G. Q. F 








FREER, Receiver, 
Alliance, 0. 





For Sale. 


aid, \. e 
=. Talves. By Ri 
WE HAVE RECENTLY PURCHASED the | N@ 72+ Safety Valves. By Ricnard ii Buel, 
No. 24. A Practical Treatise on the Teeth of 


Cleveland Iron Co.’s Rolling Mill plant 
on Carter street, and have for sale any or all the 


appliances belonging to the same, Favorable | y 


prices will be made to purchasers. 
CLEVELAND ROLLING MILL CO., 
Room 12, Nat’! Bank B’ld’g, _ 
Cleveland, Ohio. 
Please mention this paper. 12tf 


- Wanted. 





No. 66. Dy Electric Machi ye S.P 
GOOD BUSINESS MAN with capital, to| Thompses With vores pe gehingry. By 8. F 
take interest in a manufacturing iron bus- | No. 68. Steam Heating. By Robert Briggs, 


iness. 100 per cent. profit. Address J. G. J., 
care Iron Trade Review. tf 





NOTICE TO MANUFACTURERS. 


Artistic Chasing and Engraving on all kinds 
of metals, Designing, Die-Sinking, Stencil and 


No. 2. Steam-Boiler Explosions. By ZerahCol- 


No. 9. Fuel. By C. Williams Siemens, D.C. L.;: No. 26—Practical Treatise on the Properties of 


No. 29. Steam Injectors. Translated from the 9, 31 The Sanitary Condition of Dwellin 
No. 34. Foundations. By Prof. Jules Gaudard, 


No. 47. Linkages; the Different Forms and Uses 


but stamps will be received. Address, 
CLEVELAND PRINTING AND PUB. CO 


A Great Offer 


OF VALUABLE BOOKS. 


We Will Give as Premiums 


WITH THE 


WESTERN MACHINIST 


for ONE YEAR, at the remarkably low price of 
| $1.25, any one of the books named below. The 02-1m 
| book delivered free. | 








26 to 36 SUPERIOR STREET, 
{ On the Viaduct, 





Chicago, III. 
BRANCH HOUSES :< Indianapolis. Ind. 
1 t. Louis, Mo. 


Cleveland Co-Operative Stove Gompany. 


——MANUFACTURERS 0F—— 


Qeyprgzany erat pots ware reneesres Stoves, Hollow Ware and Plumbers’ Sinks, 


PRINCIPAL HOUSE : 


CLEVELAND, O. 


Des Moines, Ia. 
REPOSITORIES | Minneapolis, Minn. 
Kansas City., Mo. 





[tater ‘lear. faves an good vapers very baad! TN@ Van Nostrand Science| xorszttadeston dotee kw ate ta te sea 


| somely bound in cloth, black and goli. 12mos. 


SERIES. 
ai ans {8mo, Green Boards. 
! 
Adventures Among the Indians. ngs | AMPLY ILLUSTRATED WHEN THE 


Arabian Nights Entertainment. 
Cast Up by the Sea. Baker. 
Daughter of Heth, A. Black. 
East Lynne. Wood. 
Eight Years’ Wanderings in Ceylon. Baker. 
Erling The Bold, Ballantyne. 
Ethan Brand. Hawthorne. 
Felix Holt. Eliot. : 
Frankenstein, and Denis Duval. Mrs. Shelley 
and Thackeray. 
Franklin’s Raticomphy. _ Franklin and Stuber. 
Green Pastures and Piccadily. Black. 
Haunted House, and the Coming Race. Bulwer. 
pyperion. gguertion. 
vanhoe. ott. ted. 
Jane Eyre. C. Bronte. 2d Edtion 
John Halifax. Mulock. _ 
Ladies and Gentlemen’s Etiquette. 
Last Days of Pompeii. Bulwer. 
Last of the Mohicans Cooper. 
Macleod of Dare. Blach. 
Maid of Athens. McCarty. 
Mark Seaworth. Kingston. 
Midshipman. Kington. 
wo on a . oe 
ysterious Island. Verne. | Soa i 
og Bk i gs No. 10—Compound Engines; Translated from 
Paul and Virginia, Rasselas, and Vicar of Wake- f ‘ “ 
field, St. Pierre, Johnson, and Goldsmith. American Practice, by R. H. Buel, C. E. 2d Ed 
1 Bee ae py a Baker Pg: ad of Arches; By Prof. W. Allan. 
Romola. Eliot. . ; N e 2k. Theory of Voussoir Arches; by Prof. 
i _ E. Cain. 
Re ee oe japon. No. 13—Gases Met With in Coal Mines; B 
Seuttish Chiefs. Porter. J.J. Atkinson. 3d Edition. Revised. To whic 
Shadows and Sunbeams. Fanny Fern. is added The Action of Coal Ducts. by Ed. H. 
Shandon Bells. Black. Williams, Jr.,E.M. 
Sketch Book, Irving. ; o, Friction of Air in Mines; by J.J. At- 
Spanish Nun, and the Black Dwarf. De Quincey No. IbSkew Arches; by Prof. K. W. Hyde,C. E. 
Stoddard’s Readings ani Recitations. Stoddard. | ¥® raphic Method for Solving Certain 
Algebraical Equations. by Prof. Geo. L. Vose. 
Strange Adventures of a Phaeton. Black, No. 17—Water and Water Supply; by Prof. W. 
Thaddeus of Warsaw. Porter. we Corfield, M. A. OE Stee 
That Beautiful Wretch. Black. 0. 18—Sewerage and Sewage Utilization; by 
Thicker Than Water. Payn. “= s W.. H. Corfield. 
Three Feathers. Black. o 1%-Strenth of Beams Under Transverse 
Three Spaniards. Walker. Loads; by Prof. pilen. c 2 
Tour of the World in.80 Days. Verne. No. 20—Bridge and Tunnel Centres; by John 
T0,00C Leagues Under The Sea. Verne. B. McMaster, 0. B. Richara H 
woOna Tower. Hardy. Zo. 21—Satety Valves; » | ichard H. Buel,C. E. 
an Nostrand’s Science Series. (18mo, green Re, 22-Hige Masonry Dams; by John B. Mc- 
ee, Say illustrated where the subject No. 23—The Fatigue of Metals Under Repeated 
5 ; : Strains, with various tables of results of exper- 
Sister Sy AURncct mee Usge*20d| iments: "From the Gorman of Bro Lad 
++i 9 lias coal P Spangenberg; wi a preface by 8S. H. Shreve. 
ondaedition, enlarged No. 24—A Practical Treatise on the Teeth of 
burn. Wy neele, bl Ge Wiper 4 the use of poste- 
No. 8. A Treatise on the Compound Engi ee ee ee Pompe 
By John Turnbull, Jr. Second cdltlen, Sonleel ms Fg ang pat ore tens of Doatinuous 
by Prof. S. W. Robinson. ridges; by Mansie erriman, U, 


SuBJEcT DEMANDS. 


Steam Boilers. By 


Pinzger. : 
No 2—Steam Boiler Explosions: by Zerah Col 


burn. 
No. 3—Practical Designing of Retaining Walls 
by Arthur Jacob, A. B. 


Chas Bender, C. E 


Storage Reservoirs; Arthur Jacob, A. B 


taining Walls; By Jas. S: Tate, C. E 


by Prof. S. W. Robinson. 
No. 9—Fuel; By C. William Siemens, D, C. L. 


Continuous Bridges; by Charles Bender. 
No. 27—On Boiler Incrustation and Corrosion; by 
F. J. Rowan. ak 
No. 28—On Transmission of Power by Wire 
Ropes; by Albert W. Stahl. 

No. 29—Injectors: Theory and Use; translated 
from the French of M. Leon Pcuchet. 

o. 30—Terrestrial Magnetism and the Magnet- 
ism Iron Ships; by Prof. Fairman Kogers. 


to which is appended the Value of Artificial 
Fuel as Compared with Coal. By Jno. Worm- 


Wheels. By Prof. 8. W. Robinson. 
No. 27. On Boiler Incrustation and Corrosion 
By F. J. Rowan. 
French of M. Leon Pochet. Houses % 4 Town and Country; by Goorge E. 
No. 32—Cable Making for Suspension Bridges, as 
exemplified in the construction of the Kast 
River Bridge; by Wilhelm Hildenbrand, C. B. 
No. 33— Mechanics of Ventilation; by George W. 
Rafter.C. E. | 
No. 34—Foundations; by Prof. Jules Gaudard. 
C. E.; translated from the French. 
No. 35—The Aneroid Barometer: its Construction 
and Use; compiled by Prof. G@. W. Plympton; 
3d edition. . 
No. 36—Matter and Motion; by J. Clerk Maxwel! 
No. 37—Geographical Rervoring: its Uses, Meth- 
ods and Results; by Frank De Yeaux Carpenter 


C. E. Translated from the French. 
of Articulated Links. By J. D. C. De Roos. 
Thompson. With notes by F. L. Pope. 


Send postal note or express order at our risk, 


Cor. Wood and St. Clair Sts., Cleveland, O. 





Stamp Cuttings, Etc., Ornamental Models and 
Patterns, Working Drawings, Brass Moulds and 
Rolls made to order. 
PH, A. SCHAEFLIN, 
Room 9, Leader Building. 
144 Superior St, - ULEVELAND oO. 


Sea Wonders exist in thousands 
of forms, but are surpassed by the 
marvels of invention. Those who 


are in need of profitable work that 
can be done while =. at home, should at once 
send their address to Hallett & Co., Portland 











o. 38—Maximum Stressesin Framed Bridges; 
by Prof. Wm. Cain. 

No. 39—A_ Handbook of the Electro-Magnetic 
Telegraph; by A. E. Loring, a practical telegra- 
_pher; 2d edition. 

No. 40—Transmission of Power by Compressed 
Air; by Robert Zahner, M. E. ¢ 

No. 41—Strength of Materials; by William Kent. 
No, 42—Voussoir Arches, applied to Stone 


LNAME STAMPS Bridges, Tunnels, Culverts and Domes; by 


RANING BRANDS Prof. Wm. Cain. 


F. A. SACKMAN, 


15 Huron St., Cleveland, 0. 
mm OVEEL ALE AABET ) 






Folkard. 
No, 4—Proportions of Pins used in Bridges; by No. oun 


No 5—Ventilation of Buildings; by W. F. Butler 
Edited and Enlarged by Jas. L. Greenleaf. 


o. 6—On_ the Designing and Construction of 


No. 7—Surcharged and Different Forms of Re- 


the French of A. Mallet. With Results of 


3dledition. 
No.54—Kinematics of Machinery; by Prof. Ken- 
nedy; with an introduction by Prof. Thurston. 


No. 55—Sewer Gases; by A. De Varona. 


Price 50c Each. | No. 56—The Actual Lateral Pressure of Earth- 


work; by Benj. Baker, M. Inst C. E 
No. 57—Incandescent Electriv f ights; by Compte 
>. Du Koncel and Wm. Henry Greece ;2d 
edition. 
No. 58—The Ventilation of Coal Mines W. 
E., F.S.58. 





No. 1—Chimneys for Furnaces, Fire-Places and | elon, M. 
R. Armstaong, C. E., 2d 
Edition, with an Essay on High Chimneys; by 


o. 59—Railroad Economics; or Note’ with 

me ees by yf Renineen. G. xe M 
oO. ren tC) rought-iron Bridge Mem- 
bers; by S. W. Robinson, C. E. = 
No. 61—Potable Water, and the Different Meth- 
of Detecting Impurities; by Chas. W. 


Theory of the Gas Engine; by Du- 
No. 63--Honse D d Sanitary PI 
0.63—House Drainage and Sani mb- 
eels att RB Monon 
- 64—Electro-Magnets; by Th. . 
No. 65—Rocket Logarithms to Four Places 
Decimals, 


No. oe, Dynamo Electric Machinery; by Silva- 
nus P. Thompson 


pson, 
No. 8—A Treatise on the compound Engine; by Ho, 67—Hydraulic Tables; by P. J. Flynn, C. E 
John Turnbull, Jr. 2d Edition. With Additions 


o. 68—Steam Heating; by Robert Briggs. 
No. 69—Chemical Problems; by Prof. Toye; 3d 
edition. 


to which is appended the Value of Artificial — Pe aplosive Materials; by M. P. £. Ber- 
Fuels as Compared With Coal; by John War- Grok 


No. 71—Dynamic Electricity; by John Ho kin- 
son, J. A. Schoolbred and K. BE. Day. " 
No. 72—Topographical Surve ying; Geo. J. 
Specht, Prof. A. S. Hardy, John B. cMaster 
and H. F. Walling. 
No. fo Symbolio Algebee: or the Algebra of Al- 
gebraic umbers; by Prof. W. Cain. 
0. 74—Testing Machines; their History, Con- 
struction and Use; by Arthur V. Abbott. 
No. 75—Recent Progress in Dynamo-Electric 
achines; being a supplement to Dynamo- * 
Electric Machinery. by Prof. Silvanus P. 
Thompson. . 
0. 76—Modern Reproductive Graphic Proces- 
ses; by Lieut. Jas. S. Pettit, U.S. A. 
No. 77—Stadia Surveying; the theory of Stadia 
Measurements; b Arthur Winslow. 
No. 78—The Steam Engine Indicator, and its use, 
a Oke Tae 0 hic Bava: te ¥ 
oO. e Figure o e Earth; r ° 
Roberts, C. E- ianveaiia 
No. 80—Healthy Foundations for Houses; by 
lenn Brown. 
No. 81—Water Meters: Cc “parative Tests of 
Accuracy, Delivery, etc. Distinctive Features 
of the Worthington, Kennedy, Siemens and 
Hesse Metors; by Ross E. Browne. 
No. 82—The Preservation of Timber, by the use 
of pi ntisertics; by Samuel Bagster Boulton 


No. 83—Mechanical Integrators; by Prof. Henry 

S. H. Shaw, C. EB. 

No. 84—Flow of Water in Open Channels, Pipes, 
Conduits, Sewers, etc.; with tables; by P. J. 


No. 85—The Luminif ; 

vou Woe gmini erous ther; by Prof. D 

No. 86—Handbook of Mineralogy: Determina- 
tion and Diseription of Minersts found in the 
United States; by Prof. J. C. Foye. 

No. 87—Treatise on the Theory of the Construc- 

eon of Helicoidal Oblique Arches; by John L. 
ulley, 2 

No. 88—Beams and Girders. Practical Formulas 
for their Resistance; by P. H. Philbrick. 

No. 89—Modern Gun Cotton: Its Manufacture 
Properties and Analysis; by Lieut. John P. 

wines, U 8. 4 

0. 90—Rotary Motion; as Applied to the Gyro- 

sonpe: yy Gen. J. S Barnard. 7 since 

0. 91—Leveling: arometric, Tri i 

and Spirit; by Prof. I. 0. Baker. ee 


LATE ADDITIONS. 
No. 92—Petroleum: its Producti ; 
Boverton Redwood, F. C. F me met Sees te 
No. 93—Notes Embodying Recen Practice 
Se Epuiter, Drainage of Buildip 3; with mem- 
nda on the cos ; 
Paul Gerhard, C. Bo oe Orki by Wm. 


No. 94—The Treatment of S ; 
Meymott Tidy. ment of Sewage; by Dr. C, 
DAY & CARTER, 


CLEVELAND, 0. 


*.* Copies sent by mail on receipt of price. 








mS STEARNS’ 
ouam i | SILENT 








Tool Stamps 15¢. per letter. | No. 43—Wave and Vortex Motion; by Dr. Thom- 
Steel Figures $1 per set. Oly as Craig, of John Hopkins University. 


bricge. 





Maine, and receive free, full inform*tion how 
either sex, of all ages, can earn from $5 te $25 
per day and upwards wherever they live. You 
are sta’ free. Capital not required. Some 
have made over $50 in a single day at this work. 
All suceeed. wm03-ly 





! 5 ! 1 The Crescent Lu 
bricating Com- 

gPound and Auto- 

matic Grease Cups 


will effect a saving of 75 per cent. over oil. In- 
vestigate their merits. RESCENT MF’G. CO.,0. 
Py CLEVELAND, 





To Steam Engine Bui!ders, Shop Rights and 
Licenses to Build and Sell the 


Address LEONARD & McCOY, 


No. 45—Thermodynamics; by Prof. H. T. Eddy. 

No, 46—Ice-making Machines; from the French 

of M. Le Doux. ¢ 

No. 47—Linkages: the Different Forms and Uses 

of Articulated Links; by J. D. C. DeRoos. 

No. 48—Theory of Solid and Braced Arches; by 

Wm. Cain, C. E. | oe” c 

No. 49—On the Motion of a Solid in a Fluid; by 

Thomas Craig, Ph D. . ; 

No, 50—Dwelling Houses; their Sanitary Can- 
,truction and Arrangements; by Prof. Wm. iJ, 

Corfield. i . 

No. 51—The Telescope, its Construction, &c.; by 

Thomas Nolan. 


No. 44—Turbine Wheels; by Prof. W. P. Trow- 
FOR SALE! 


QuUiImwyr 
Automatic Shaft Governor, 


Patented Feb. 22, 1887. 


FAVORABLE 
ADJUSTMEN 





SAW VISES. 


WITH 
px PYSBER Cysuione? 
: Jaws: 


THE 
LATEST 


/MPROVEMENTS, 
M'F'G’ BY 

















118 Liberty St., New York. | No.52—lmaginary Quantities; translated from 

























et eat Fo TN TOTO TOTO TOT et et te et oie 


—————e = 


a 

















IRO 
N TRADE REVIEW 






433 





































































































































































































































































































































cong pero sey | 
: 8 ronze G 
oods. is | i, ohare y . Pulleys 
...dis 60 ane eee 
a Brass Sc TOW... eee “aE eeveees dise 
Bell ss genui dis 6634 Japanned Sid seen Pa Mer INI . y nn ptr Steel and pinot 
Lever bell pull ine Gis 60 | Japanned Cl a RR ed discount pay Nickel TOR osccciee 
Butts, sie bronze dis othes Line... - discount yard Nickel plated <.-ov. te dis 70@70&10 
pane ronze A a pceeceee Py ee Dy 60410 | ' Cletern, hest Pumps. discount 6010 Winter on be zine 
Store p me locks and latones........... “Gis ore Pitcher apes. | arg SENS ’s try and 1 ennente dis 45 ine, CABK....100.... 
Shuvir binges & fa OBanerereeel iy | Pitcher spout. denser, gona gagiie OBR Steelyards. dis 30£1€ + ODOM. erewrenen 
Shutter h aps ‘genu goods... d 10&10 . : 
Flush | Be vanypertn tony Fon ine bronze... -i & 10 Beddiers’ or Drive. ir ye is 70&5@70£10&5 Rpetests’ * or and Dies dis 40&10@50 _ LEAD. 
he rk RTS ameRE emis ning’”’ pststindadiibene _* : é 
shutter —, genuine bronze biases y 0 | Bemi isd oa Co.) 's Gast -. good quality. 050756 i screw _— "BR as li s - five, J dienes amie Ss 5 
onze..... 1 id Tinn — ‘a indosta oa 35 | Sheet PO na amaeay 6 
Sash pu 1 . genuine Sahel ceoeaa di __; ae eld Socket 18 50&5 | W stan, No. 1 6e; t 00D Di nnn nccveree seen senduss 6% 
Push pulls and plates genui SSSR e eee dis 60 wR: a cami: ® doz wre 50&5 | T ashita Stone .. Axe, 4%¢; Sli ents sane 6, net 
, genuine bronze.........d e " | Bnkasts ero 9 | ten een srenee. wee 6 net 
Drawer call genuine sag bronse...... is 69 Gtiding Door, Wr Rails, 44, dis 55 purpey Oil Stone. sont ips 9c BABB Mendiaebabavan’ et 
Lette genuine b eer iding Door. Iron, ht Brass.. rkey Slips... No No. 4....... IT METAL. 135 
Barn pe a genuine brosse.. i r Tron, Painted... ® foot be 35e dis 20 Washite Slips No 1... Aliens. oa 8 a eae steeds 
Evan Discere Sines Minis Rakes dis 40410 pb monly 2 stone... Excelsior ELLER IRR TREES 6 
Poresiain Pky emon squessers, dinviainnel Y | Malleable .. le re cei Genuine........ sseenneenn s oc ceecncsee soeceeees 94% 
bine : = ae ] 
The “Boss”... . ia 00, dis 25435 | J. R. Torr Razors dis eke Daisy idcseisScégehebpiinsn ws Boards, ae Ingot oi rae: os a 
ean’s No. 1, @ dor z $3 00. dis £5 Westenbelen Razor Co... . Se MaRS: ek Rema ES Arizona.... 
Little giant... ® doz $2.50 | Rifle mholme é& Butcher... $10 Ames’ | Sie ap: ap erraemae soto] ER 17 
“ait aN @E. s’ list N pad i H 
Cotton Chalk P we tis 10 10 | Dennis... OV 1 1885..ensanen tes RON AND STEEL -_ 
Silver Lake i coeabiaes | free. Thenennd, 1 vets. 50 net | Hussey & igeveveeeneennegcecetnen 1 Flat . 
No. 2, . Braided. 0 ron, Ordinar ist Novemhe ns, rail road. i to 4 by % to li Bar 
Maso 00; No. 3, 1 0 + 0, $6.00; No. 1 list No y> eonrs Bi WUT. .oscseesesen. Sh Jo Sto 4 to 6 by neh 
Mason Linen sian 4 ? gross .. i 50; | Copper vember 17........ — and ( ar iarringe 50 | Gem seph Dixon’ s... ve Polish, 00 | 1% to 6 by 1 pes eee. 
20 $2.7 rma Nols $3.75: Noi % ede oe nenge ae pine Gold Dna vvvsevenenenen eee ¥ gross $6 00 dis 10 4 X1% by te 2 inch... I Hy 
coveceencseeeescescecrceeoenes sees ir. Brass... Rods, eee “dis 50 ising dal snseereereneneore gross 450 die %,% ot y, Moa = pahot 210 
Hickory gyal i. sctertseacomtereme : Dixon’s _pecmmimmmanite, 6 00 dis = Zand % by to 84." 80 
% zon door, Sar ollers. BPO eer oss $5 50 net |1 t Round and ; 80 
Penfield Block Go. ais aio | A°m* Ant-F gent's list, ee ae eatieS i ae se 
Hickory. »» Lignum dis 2( ace nae dis 60 Reed's Brick a and Pl ‘ a Hohak 
Bi fe erste vite and” 10 | Manill R oe ane Disston’ Brick and Plastering. ; d 4, to 3% inches. 
@  Seseseee eeoces od F fanilla. ws op P waren oe rick ing aces palace: i 3 4 inches ne 17 
Regular list....... ——-_  -. dis 30 | Sisal. 4 ain i Rope. Brade’s — OO dis 3 1% 4 i 1 90 
peices ee Pe ee 12 errant in, | tod nn. 20 
Dixon’s (P.S. pyrent Cutters dis 60@60&5 | Boxwood a ee ie New List, Paar x ae dis 20 oe svceceeeee 3 an 
D # don. aaade: “adkdadbeewideaien ee: r 1882. &S . Seapets 
Hach. $000 00 Me 408" 00 $19: 00 = ‘00 dis 45 From 4 to 10 Ib Sad Iron. discount 80@80£10 Steel eager = carpet tacks all manent Fem: . to xf inch............ a — 
sees eeed 5.00 $80.00 Self-heati Ba es seco ¥ Swedes I cks all k all kinds di seosdueasnan tt he 
Woodruff’s (P $225. 00 a. 00 Self-H: atin PRs a Swe es iron carpet tac indg.......... is. ee 474 5% pee re RR 2 1p 
S & W) M eating, Tai sesherinssoniinebainiapene per 100 fh aes iron tac Peal hades 72%4@) sta 23 
per d rs. Potts’s L ailor’s...... 8 » 3c | Swede lic. suaieaten inds .. SRR apnea 0 
mesic oz No100 No dis 0@25 neat: strons. ‘ ave $9 net Tinned iron Sera RB ag nicatiine 255 
E $21 $55 $4 $15 $18dis 45 Star Irons # $18 net | inned d Swedes iron tacks... es anno 299 
? . LRP ORT. i sir f 
NtETPTISC.....000..-000 sen 5 pak — Sash Weights ...diseou at 10 Copper tacks oat jh Isterers’ tacks ....67 & : 2 
eae a ea is 7 Ce he oe Copper LOCKS evan iirnessnnn nn -- 674410 rr 
Am, (2d qual cing Knives, dis 30 sseeneesee sees = po aang | BCI ain aise nenre aa ya 2 40 
ee ca a 10 eee 
«blades. lity), % |B gro, 1 blade, $7; 2 blad pion s Circular Saws, $22 .50@ $25.00 nA tend -— aon : runk nails............. S3tgu10 290 
eve reescovecs . i 20800 602600 enone 
8, ® doz. single, $4 “5: es, $12; .M. is hand panel, rip ‘ diso Gimp and i ae. st Oeeereneeeeneees Aedes 1 Heavy a 470 
tw" +, Champion Regula nna} | De and jane ne miners’ tacks. nen | A A eee Oe tm a 
Tucker’s ® d Money Dra dis 40 7 Thin B ‘per foot 24¢ | 27@ Scliiadiadeoniicsicacecedsie 60&10| % y % and 5- mn 
O%.... wers, . Sa j c | nk and cl OO a ae eas: 6 to % b 16 inch 
Steb Niraroremeen as cacaetocsoe White, Vermo w Frames. -- PEt 26¢ t~=4 rad: spat aie wuindsgnantiavbetede af rar 4 to % 4 % and 5-16 inch 1 9 
Stebbins’ aie ia ...$18 @20 Red, polished yen ae m et — nails nd clout nails 10 4 and 5-16 inch 2 4 
8 gen nevecsecsenccesreseesnecegss nis ed Ceerececocccs gros ir nails .. wocccecese: Oereseccesees mn 
Stebbins genuine Wi rncwnmnenermn di Tati we Com 1% t SRS 5 or 270 
tincotn’s tinned ends... poccsecsseese ae eetekio eee By Genuine. Saw Sets, Me seeded dis 25 | | Gommen and patent brads... 1% to ‘ fos. B to i Ps. 
Vil]0..+200 aon is 40410 ill Saw Sets Ne $13. Tee pee. otet- 
LAL TI ES. 00, ... Ok { a INO. Rincaee 
. RSet a eee ‘ 0.1 $15.00; No.3 a. dis 50 &10 Stamped, Ja Tinware. ~<a | | 1% roe se * amma 
Standard Pe 1887... (wire). Hi Seal nd 4 $24.00)" paned & Pieced. list J 13 toa, Ho. 21 
‘ a Peam atch, Co eas, A, er ep Goueee On re st Jan 20, 1887 | 1 61° ye - ae 
d Malls pisos: card rate dis 70 Hatch; Tea, No. ot 171... loz $ Enterprise pia pons Cutters pareeneuatesiens dis 30 em 18 1 fm ne Nos. ° BO Tb eseeneener 3 
Be igen gy $2 40 | Famil g GQTOCETS ossscsseeccsccoece “3 ee g.Co (Champion)......di | 15- Be bs Bea ener 
aad ee thas ar lois, $2 7s | Seale reg oo weseeneeenanetcgees Oe | Gree — die 20410@30 51k lend itt, fond 0... covveceeoreenaenes OR 
Square. It in Yh. 18 i ih - List of — | ih 30@: ~rbr een . ye ane Te! No. _— RSH pace ep ~~. 90 
cae ° oo % % a0 per RR ene yas Gl | % 7 oN 015 ne vee 00 
as : 18M 114 84 et 3% 344 Adjustable Box en dis 50410 Delusion, mouse. gD 2 Nos, 1 vd "9 op 
n lots less th es rie. * | Box. 1 Handle eg PRE 50 ‘Pg doz holes | 72. No. 2'.. ( 
add le to list an 100 ths, ® Ib ad 5 1 i444 404 pon, Handie......... i. Co. on a Wollensak’s Basse vom Bros $18.00 dis 15 %4. No, 22... 44 
6A 46 | Bob nrrrnnnenan Sw dor $7. 8; Mea -16. Nos. 13 t $ 
Table (Hu Nut Cra ee Te eee ® doz $4. 1H a wa 13-*4, N o 16 cf 
~ i Re 1810| N 5 ee met . 316. os. 16 t $3 
Bie eee Oe Oa a Be gt Tame an mma ao] EB Nat and i 
ees dos. an. $30, is Se ey &L.C arnished i No. ws alls. aoe 13-16, N ° ae 20 
ARETE d ts Int . Co.’s BL andles +e ; 21 6e27e.. o. @.... 3 
Government $5 i dis 10 erchangeable..... vas a Bad Pepe zis p Hemp, 4 and i * « + BUC 0 wn 34. 4. Nos. 13 to 1h... tes “9 = 
AS ievs......... seprcereineeanitinee ne eb F Wood Screws—L aisene doz $38.00 dis 0 Ply “ oi Ls. Is.. Balls (Spring Twine) i 94° a. = and: 2%. Sienna = | = 
Fest in bee Seems > Cee 8 e lat the ‘ a ist Je . otton Ww Balls EET ah a No ‘a... asia oa ee 
— “® tb 7c | Round b iron... n 27, 18.. "app Balle wiser seen No. . — eR ge 3 30 
, OS. glasmmamggmana , LI renee | HAG, Noss 18 seeecceese eoeee was 
ad and Tin »=® Ib 6 Bie Flat head hey RO ee ne ee Yon Solid box wus = if 16, os. 13 “peg seeeeeeeeeens . —— S 
s and Co n Round head brass... .d = § | Parker’ js . “It Nos 18 t0 Tbe vveeenrrene hectonpaeinsea 
oleae Bae | ew list dis 60. Flat head brass.. 5 :=/P er’s. tO DB evseevnensesennenenentne ee 3 60 
No.3 ammer’s), No. 1, $3.6 new li &10| Round bronze .......... | te Fae eon -50&'0£5@60 snsteiniiewsetnanenonnaeiniaietil 3 40 
° ® doz...... No. 1, $3.60; N hay My 50 Machi head brozze............. Nf Es Btephen e -- discount 20@25 sorginvesovend ae 
Boston Belti ie pms picasso dis oe 1016 Machine, — 7 _ Fen... oe 60 § Fs Saw filers Bt entworth’s rs acs . 390 
American ing 0 am. ench and h Sy > mceetaagn dis 35) MEA es eee Feces dis’ "3 80 
R Packi eeovenonenters ; Bench, dead, TOM sseseueneeere ene a eee 1is20410 . 
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ene Oe ree 16¢ and » hickory. a enn di 
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EASTWARD. ARRIVE. DEPART rWARD,. No.5. No, 7. 
Buffalo Passenger......... ; 10 40am 10 45am | ¥ ; =| - . 
Chicago Passenger.......... » 20pm ue Oak Hache a. 4 AM) 110 em 
Local Freight............ 440pm 5 4am| 22% Har ar) 8 4) > 05 
WESTWARD. ARRIVE. DEPART ns yagi 4 6 2 20 
Chicago Passenger.......... dsiatidiiiades aes 6 30am 24 
Fostoria Passenger............... 446 pm 451 pm ’ 03 
Local Freight.. 52pm 550am ye 20 
Rocky River Accommodation departs 7:40 a. 3 40 
m.; 1:40 p. m. 4 32 
Euclid Accommodation departs 6:24a.m. 12:1 5 20 
@. m., 5:65 p. m. wf 5 48 
All trains daily, except Sunday. ee ~— 5 03 
Cleveland & Pittsburg Masniion.': 1s : 
ARRIVE. per ART. N avarre - 6 50 
New York Express.............. 12 45pm 7 4%°am/ Valley vune lV. 7 35 
New York Express ... 655pm 140pm; NewC um ber!’ 748 
Alliance & Akron Accom. 935 am 3 25pm | Sherroasviiie. gH 
Ravenna Accommodation... 8 25am 50) pm i 272 
Night Express.......0.....:0000- *5 2am *il 10> in (| 8 lbp 
Train leaving at 1:40 p. m. has Pallm an Bu = 
fet Sleeper from Cleveland to New Y. rk ae 
*Daily; all other trains daily except Sunday. 135 
Mt. Verncn & Pan Handle Reute } 02 | 
C., A. & C. Ry. Co. ARRIVE. DKPART ie : 10 ‘PM 
Akron, Col. & Cin. “Flyer” 540 pm 810am)| wesTWARI wo. elm 
Akron, C2’. & Cin. Night 
SOD, sintsectaceiccconsabebness 7°5am 800pm > M lv 645 
Akron & Columbus Exp...... 1245 pm 40 1 Macksburg 5 
Akron & Orrville Accom...... 9 3am $23 pm Cambrides 
The 8 p. m. train runs daily. Elegant Pullman New C rf 
palace sleeping cars attached. All cthertrains Uana ry ‘ 
daily except Sunday. rs = 
Erie Railway. I i 
Depot, South Water st. and Viaduct. Sher { 
ARRIVE. DEPART. Ww { 
N.Y. & Pitts. Express.......... 15 58am %8 2ar 
Fast N. Y. & Pitts. Express..*10 55am *3 6 avarre..... 12 
Mahoning Accommodation.. 16 40am Maser = 10% 
Pittsburgh Express....,....... +6 2pm — id ar; 14 
Youngstown Local..... ....... #8 05 @ m rrville Iv) 145 6 
Mahoning ey. and Pitts Local *11 40am CTESTON -..-0e-+ | 18 
Mahoning Val Accom........... *430pm Wellington 
Pittsburgn Express.. -11%0rm 1110pm orwal Rose ) 
New York Express *8 00 pm ’ ‘onroevil { 35 
* Daily. + Daily except Sunday. { Daily ex- Be evue. { 1 
sept Monday. Clyde ! 
Lake Snore & Michigan Southern Railroad. Oak Har ' 
AITive Depart Toled 
TRAINS GOING EAST. frox 1 We 3 
No. 4, Fast jMmited 5 en : sm 255 No. 27/N 25/4 
No. 6. N.Y. & Fos. Ex...... *lciam %140am - 
No.8, N. Y.. Br & At kx 8 25 ain "6 50 a1 511 
No. 26, Elyria Accom.......+ -@ Ya eee 3 
Nv. %4, Toledo & Buffalo Ac- $2 
com. via Sandusky......... 410 05am *14 3 n L Wk 
No. 24, Buffalo Accom...... 410 (5am 110 1 n Ar 
No. 10, i. Y. & Boston **Flyer 11 A i - \ 
No. 12. Y.& Bos. Ex. pm : 
No.2. Night EXPTeSS.......000 ipm eee = h 
No 26, Conneaut Accom... D aan i 
TRAINS GOING WEST. Sonn Ra inl Y ost. System for 
No. 1, Fast Limited Ex..... *12 15am *12 15 5 ; an 
No.23, Cleveland Express “*215am w $0, Cam) . 
No. 3. Chi. Ex. viaSand’y.. 15 30am 15 45am : and Bor 7 
No.25, Mich. Ac.via Norw’k ............... 15 45am pe ce 
No. 21. Toledo Ex. via Nor- oie rgb. 
walk and Sandusky... ...... $12 50pm 3 2p . nine io thy 
No. 5. Fast St. Louis & Chi- : 2 vu. D.WOODFORD iM 
cago Ex. via Sandusky... “10 am "10 55am “* Gant Manager oe 
No.9 hi.Pac.Ex.via Nor’k *6 55pm *7 15pm : 
No. 31, Elyria Accommoda- — 
tion. to Elyria only............ssececseeeeeees 14 30pm 


+8 10am 
Sunday train for Nottingham— Departs:15a. m, 


No. 27, Conneaut Accom.. 


and 1:(0 p. m.: arrive 9:20 @, m. and 4:45 p im, 
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Reference warks—* Daily. tDaily except Sun- In effect May 27, 1888. 
lay. .Daily except Monday. THE SHORTIL! TO ALI OINTS 

A local Cleveland and New York Sleeper and North 1 South, Kast and Sou fag se 
dining car daily on No. 10, leaving Clevel: and : it Sg ae el 
11:50 a. m., arrives Grand Central Depot, New oe War GOTT 
York 7:36 a. m. é ¥ PRAT! iOING TH 

For further information as to trains and con rATION ». 4. N 
nections apply at the Union Ticket Office, corner Lv| 710 a.m/l1 25am! 525 pm 
Bank & Superior-sts., under Mercantile Bank. eat na os 7 3) Pe or 15 
M. E. GAUL, A. J. SMITH, | e at ies lane 

City Pass. Ag’t. Gen’! Pass. & Ticket Ag’t. 12 07 

Cleveland and Canton Kailroad he tr 12 26 : 
Arrive.—Canton, Sherrodsville and Coshocton (Ch villi st | 120 - 

9 55 a.m., 7 00 p.m. = 6 g ‘ 
Kent —*7 50a.m. , *716 p.m. 14 “ 
Bedford—*7:50 a.m., 1:05 p.m., 7 16 p.1 ‘ ; a 
Newburgh and Miles avenue 7:10 a.m. +} ) a 

p,m. 5:33 p.m. 7 2 “ 
Depart— a ' 9 “s 
Canton, Sher’dsville & Cosh’t’n—7:00 a.m. 05 a an ¢ 

3:10 p.m. Lo ‘ 15 * 
Kent—*8:38 a.m. and *8:36 p.m. a ni { 
Bedford-*8:38 a.m..4:450.m., 11:10 a,m., 5:451 fancing 15 46 
Newburgh and Miles Avenue—+:12 a.m., 2:00! Ironton .. ‘ “ 

p.m., 4:40 p.m. : Petershbr { ; 

Trains marked with * run daily. All othe Ashland Aer . 1051 
daily except Sunday. J ins Nos. 2 and 4 ep 

Depot at Ontario street. ono it Huron ‘7 No. 6 daily 

Cleveland, Lorain and Wheelina. Tra o. 6 takes suy h 
DBPART. ARRIVE, PRALINS GULING 
Wheeling Ex OBB verveseesseeennns 6 45 § m 655pm/ — Sara No. 1. ree 
Ubrichsville xpress. .......... 4 00pm 9 20am re oe - = 
anaes | Petersburg ( -" 

: —_- , Ironton Q 4¢ “ 

Pittsburgh & Lake Erie Railroad. | Wiocte iiss “ 
; ; { “és 

On and after Jan. 2 1888, pas enger trains | W a 0 fe 
will depart from and arrive at the Pittsburgh | 5 le ; 7 AP é 
and Lake Erie Depot at Pitts bursh. o as follows, | Port oat 10 ‘ , 
Central time: | Lucasville 11 . ‘2 

P. & L. E. R..R. Depart for— big i j 1] THQ «6 

No. 1, Cleveland, Bradford and East...... 5 23 a.m 18 11 4 B07 * 
No. 5, Buffalo, St. Louis, Cleveland...... 745 a.m 1201 p.m} 820 “ 
No 5, Beaver Falls Accommodation.. 8 40 a.m f i2 ) ¢ 
No.7, Buffalo, New York,andall New _| Chillicothe........... 5 1 i 3 as 

IRE INIIUI cs occacancesness access. 10 15 a.m 1 |} 738 1 * 
No. 9, Chicago, Cincinnati, St. Louis... 110 p.m oO * 1g * 
No. 11, Buffalo Express... 330 p.m “ og * 
No.'13, Beaver Falls Accommodation... 5 20 p.m ok ~ ‘ |1999 « 
No. lt, Buffalo Express. 10 30 p.m ing... $e ) 1031 * 

Arrive from m m'10 50 p.m 

No. .2 Beaver Falls Accommodation... b. n No. | dail; 
No.'4, Buffalo and Cleveland Night Exp. 655 a.1 ins Nos. 3 and 5 daily, except St 
No. 6, Youngstown Accommodation,..... 9 20 ; 
No 8 Beaver Falls Accommodation, 12 COUPON TICKETS, by the bes 
No. 10, € hicago, Cincinns ati & St. Louis, 135 p.m } to all principal intsin the Unitec 
No. 12, Buffalo Express,.......c..0....-.ceseee 545 p.m! ( in be f lat the followi 
No. 14, Cincin.,St {Louis and Clevel ind, 805 p.m! Columbus, Ci ville, Kingston 
No. 14, Cleveland & Buffalo E xpress 1935 p.m , Waverly, Po uth, Lronte 

Pittsburgh & Lake Erie trains Nos. 4, 15, 8 and | Ashiand,, 

10 daily. For further information relative to rates, con. 
E. HOLBROOK, General Superintendent, | 2&ctiom*s and through time, call on your Ticke, 
ab W. JONES, Master ot Transportation, Agent, or ad iress Z. ROBINS( IN, 
D. SMITH, Gen’! Pass, Ag’t, Pittsburgh. | JNO. J. ARCHER, ecdben. 


Gen’l "ass. & Ticket Ag’t, 





Columbus, Ohio. ' 








h Wer mn, ssn i P Loveil 
RAILROA 


THE POPULAR ROUTE 
BETWEEN THE 


-|NORTRand SOUTH 


THE DIRECT ROUTE TO OR FROM 
FURT WAYNE, 
INDIANAPOLIS, 
TERRE HAUTE, 
EVANSVILLE, 
AND ST. LOUIS. 


3 MILES SHORTER 13 


—BETW EEN— 
| Fort Wayne and Indianapolis 
MILES SHORTER 
ND QUICKER 
Louisvili e and Fort Wayne. 
slz for Tickets 


Chan any other Route. 
22 22 
By 3 HOURS, Between 
—VIA— 


8 
f TT, wna Cincinnati & } 
rf 


vi WY wv aees WAV) Ow 



























Lauisrils B Railroad, | 


| Agents of connecting lines, 
NORTE. "AND SOUTH. 
N i S. A, WIKEL, 
G Gen‘ Ticket Agent, | 
FORT WAYN E. IN 
ee 
| 7 ’ 
he Pictures que Lehigh 
Valley k 
ugh trains with ] nm cars at- 
t ed now run via by itiful scenic 
r iS} Buffalo, New 
\ iely u eaving uspension 
Bri M. and 3:4( M., Buffalo 9:15 a. 
P. M., connecting with all trains from 
seng yetween the East and West passing 
famed LEHIGH VALLEY ROAD will 
ex r } ] ire of a trij ugh the 
g 1d picturesque scenery in the 
‘ in ever varying panorama 
1 ry 
D uk, steel x »m d bed 
l unriv d equ all nak 
e LEHIGH V the LVOI mnt st | 
desi le route | the East and the W est. 
Antl site Coal is used entirely, guaranteei ng 
the passengers perfect freedom fromthe dense 
volt f sn hat so greatly annoy passen- 





mus Coal. 
E. B. BYINGTON, 


4 
Avent 


nm i > War Die, . 
fers Of i1nes using HDitumin 


Gen’l Pass. Bethlehem, Pa. 


Ea, a Oe Le 


CRAND EXCURSIONS, 
WEDNESDAY, JUNE 27ih. 


To r t-j -B | On PALACE STREAMRR 
ap asi Py tge ) City of Cleveland. 


eamer leaves 23 River St. at 9.00 4... city 


time, returning 30 P.M 


at 6.: 


Changing 





DETROIT) to Steamer 

Fare $2.00. ) City of Detroit 
Returning at 0 next morning, in time for 

business. 
Brass and String Music 244 Hours at the Bay 
E. B. Warcome, G. P T.F. Newman, G. A. 
Detroita Cleveland 
STEAN NAVICATION Co, | 
Week ys FOR DETROIT 0.0 P. M. 
Special Sunday Night and Thursday Morning 
Trips, July and Avgust. 


Four Trips For ackinac per Week 


and Lake Huron Way ports. 


All Departures from £3 River Street. | 


E. B. Wu oms,G.P.A. T.F 


ee 


Newman, G. A 





Valley Short Line 


CLEVELAND, AKRON, CANTON & MARIETTA. } 
DEPART. | 

No. I, oo 1, 7:30am daily. | 

No. Fast ae 11:20 a m, daily, except 
Sunday. 

No. », Youngstown Accommodation, 2:30 p m. 


daily, except Sunday. 


Whipple 2 40, 
3 35, 


Cambridge 








THE FAVORITE 


AND 


Picturesque Route 


TO 





New York, Boston and the East. 


——————— 


THE SHORTEST AND QUICKEST ROUTE 
TO PITTSBURGH, WASHINGTON 
AND BALTIMORE, AND 
THE SOUTHEAST. 

Phil it A 


Uhange of time goes into effect May 20.1888. 

Central, or Ninetieth Meridian time, 33 min- 
utes slower than Clev eland city time. 

Until further notice trains will leave from the 















| 
| New Central Depot, South Water Street and 
| Viaduct, as follows: 
| Depart. 
| No. 6§ vs ahoning Valley Accommo.....+ 640 am 
| Noog2) N LL So eae 8 30am 
| No, 72, Fast P ppetshuren Express.... * 830 am 
| No. 64, Fast New York Express *300 pm 
No. 64, Pittsburgh ExpressS¢....... *300 nm 
No. 66, Youngstown Accommo.. *500 pm 
No. 68, Pittsburgh Express........ ..t1110 pm 
No. 68, New York Express. 41110 pm 
No. 70, Pittsbureh Local Express........*1] 40 a m 
No, 74, Shenango Valley Express......... 41 400pm 
Arrive. 
No. 73, Shenango Valley Express......... +925am 
No. 61, New York Express........ ..t545am 








. 61, Pittsburgh Express.... 
. 65, Fast New York Exp ress.. 
. 65, Pittsburgh E-xpress,..... 
are Pittsburgh Expre 

» New York Expre: 

; 60" Pittsburgh Express . 
. 77, Youngstown Local................ 


.t 1200p, m 
..” 705 Dm 
oe 8435 Dm 

*725am 


_| No. 13, Erie Express, carrying express 


matter only, from all points 
East and South- east. carries 
no passengers (except Monday) +120 pm 

: Daily .t Daily, except Sunday. 

&@-This is the only route by which passengers 
can reach Corry, Elmira, Binghampton. New 
York City and intermediate points without 
chi ange. Nochange to Boston and New England 


aS. 





Baggage checked through to all points East. 
Through tickets and information regarding the 
route can be obtained at office, 141 Superior street, 
and at Central Depot, South W ater street and 
Viacu st. Cleveland. Ship by Erie Express. 
KE. B. THOMAS, 2d Vice President, 
Oleveland, O. 
. P. FARMER, Gen’! Pass. Agent, 
New York. 
A 


- RINEARSON, Ass’t G. PLA. | 
Cincinnati, O 
M. L. FOUTS, City Passenger Agent, 
141 Superior Street, Weddell House, 
Cleveland, O. 


Cleveland & Marietta R. R. 


THROUGH LINE 








BETWEEN 
Caliwell, Cambridge, Newcomers- 
town, Canal neg Canton, Akron, Cleve- 
land, buffalo, Toledo Pittsburgh, New 
York, Coshocton, Newark, Zanes- 
ville, Columbus, Chicago 
and St. Louis. 


In effect iene 1888. 


Mariette 


GOING NORTH. GOING SOUTH. 




















No. 4. | No.2. | STATIONS. | No.1. | No.3. 

955 am} 200 4m)..Parkersburg...| 245 pm]1155 am 

1220 pm) 645 Mar'etta...../10 15 am] 713 pw 
12 40 7 05 .-/Caywood......| 955 653 
12 46 a ey Stanley......| 949 647 
100 7 25 ..W hipple......| 4 35 6 32 
110 iy eRe Warner...... 9 25 6 22 
1 23 Se SR FC - 6 09 
1 30 7 56 ... Macksbureg...| 9 05 6 02 
1 37 8 01 ...Dexter City...) 8 58 5 55 
1 41 8 05 South Olive...) 8 54 5 50 
1 48 i Ree -Dudley...... 8i7/ 548 
1 57 8 20 ...Caldwell...... 8 40 5 3€ 
207 8 Af Belle Valle 33 5 26 
217 a . Avi 516 
229 8 52 Pt. Pleasant... 5 04 
242 9 04 ... Byesville..... 7 53 +50 
3 Ot 9 25 Cambridge. 7 36 435 
3 07 9 32 ...-Oldham’s..... 727 | 427 
314 9 40 ..Miller’s...... 7 20 420 
3 24 9 50 ..Kimbolton....| 7 10 410 
339 1005 js... Gruernsey .... Be 3 55 
3 47 1012 Post Boy... 6 49 347 
3 58 10 23 N. Comerstown 6 40 3 38 
405 tae pee fl 6 31 3 29 
£17 LO 43 ey sitinewers - 6 20 317 
4 22 10 48 Black Band....| 6 14 312 
428 10 54 Turner’s......| 609 3 06 
4 38 11 04 .-Canal Dover..| 600 am| 247 
5 00 11 27 ar. Vall’yJ’n.lv | 235 
5 02 1135 lv. Vall’yJ’n.ar | 220 
12 19 pM}...... Canton....... 130 
| ae Spe Akron....... 1231 

2 36 . Cleveland... 1120 4am 
8 00 .. Buffalo ..... 5 40 
141] 169m) 620 .'...... Toledo........ 745 

Train No. 8 leaves Marietta at 140 p. m, 


Warner 
Dexter City 
6 380 a m. 


3 00, Elba 3 20, Macksburg 
47, Caldwell 4 25, arriving 
Train No. 5 leayes Valley 


No, 7, Fast Express, 4:30 p m, daily. i Junction at5 13 p. m., arriving at Canal Dover 
No. 9, Akron Accom., 7:45 p. m.. daily. 53) p. m. 

E. vi. A 7s © p. m.. daily | Through coaches ontrains Nos.2 and 3 be- 

‘eveland Accom , 7:45 a m daily. | tween Marietta, Canton, Akron, Cleveland and 

‘ast Express, 9:55 a. m., daily. ~ Toledo, oy connections made at Marietta 

‘ast Express, 2:30 p m, daily, except | with C.. W. & B., M.,C. & N., 4. & O., and Ohio 

iday. Kiver Packets; at Cambridge with B. & O, , east 

No 8 Cleveland Accom., 5.35 p m, daily, except | snd west; at Newcomerstown with P.,C.& St.L. * 


Sunday 

Ne. 19, Mail, 7:00 p m, daily. 
Depot—South Water Street. 

WM. THORNBURGH, R. A 


- CARRAN 
Gen. Manager, 


Gen. Pass. Ag’t. 


east ¢ 
and C. & P_, north and east; at Valley Junction 
with W. & L. E. and Valley R’y. 


A. T. Wickorr, 
G 


nd West; at Canai Dover with CG »L. & W, 


W.K. Ricsarns, 
Gen. Pass. Agt 
en. Manager. 
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IRON TRADE REVIEW. 
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Ko e328 and bat to 7 in 


6 iN... ie 
" Wiats. 
f cts. tb 
2 to 9-16 wide by 2 to 9% thick..........-.seeseese: seers 0 


tessemer and 0, H. Steel, 


_— Ib. 
- base price. 0234 





Machinery $f 
he me 3 6) 
ing ...... 
Sleigh — 02% 
aotter 8 Shoes, tapered and burr... 03 


For extra sizes, see classification below. 
Machinery Steel. 
ROUNDS AND SQUARES. 


cts. per tb ex. 





1to3 in. a SPRL ARES: 
3% s Benes 

4% to 

ee 15-16 “ 

% to 11-16 “‘ 

3to7-16 “ 


an 
Aetine cutting, specified lengths, ab’e 2 


4in.. 0.2 

e cutting, specified lengths, 12to at in....0.4 
en cutting to specified lengths less than 
12 inches, according to contract, but not less than 


0.6 cents on each size extra. Sawing, one-half 


of the above extra for cutting. 





FLATS. cts. per Ib ex. 

o 6 in., by 5-16 to 1 in. thick... base 

18 z 6in., by 4 and 9 32 in. thick... aap |) 
1% to 6in., by 3 16 and 7-32 in. thick... = ool 
1% to 6 in., by % and 5-3? in, thick.. seoeeet Oud 
% tol 7-19 in., by % tol in. ‘thick atea tesiaccsdeal 0.3 
$4 to 17-16in., by 2-16 and 7-32 in. thick..........0.4 
3 to 17-16 in., by 14 g and 5 32 in. thick..:......... 0.5 
3¢ to 11-16 in., ‘by Va to 4 in. thick.. 4 
$4) 11-14 in., by 3-16 and 7. 32 in. thick.. A 
8 to 11-16 in., by % and 5 -32 in. thick. ............ 8 
34 to 4 in., by 1-16 ‘and 3-22 in. thick ..............2.0 
13-16 to 11 Zi in., by 1.16 and 3-2 in, thick 5 
1% to 3 in., ad 1-16 and 332 in. thick............... 0 


SPRING STEEL FLATS. “ ex, 


to 4 in. by No. 4 gauge to 4in. inclusive, base 
d iin. by No. 1 gauge to 4 gauge a Y 
3in by No. 5 g2uge to7 gauge shee 
3 in. by No. § gauge to10 gauge 
34 ro 3 in. by No. 11 gauge to 16 gauge 
%4 to 3 in, by No. 17 gauge to 2 gauge 
& to $8 in. by ee 10 gauge to 18 gauge 
36 to 94 in. be No. 17 gange to 20 gauge 
&e to % in. by No. 21 gauge to 24 gauge 
Bessemer ind Oven Hearth cut to length, 21 
neh and over 1-10 cent per ib. extra, and under, 
y special contract. 


1% 
lan 
1 to 
% to 
3, 





ROUND SPRING STKEL. cts. ex 
56 to 156 A ONOR ins ccscacsncnsstesconserses dssaciscceces : 
Lg to 9-16 NCNER........-00-00 senses 
BE top 7-20 MMM ikcnsurd <cncde pect umalcouppt. edcuedeseeis 
16 SICIEOD.... csncawevesceseasvhotennes X 
Fe TAGUDE. scan svssnvcsneaccctvedenaseianbsarsnechsniaveserivescond 1-5 


English Tool cee 





Jessops.. saecpetatha sinteietshinaall 
Hob | on 7a Rest 
Choice”? ... 
Burden Boiler Rivets. 
4, %, 11-16 and % inches diameter.................4 00 
Bridge 4, %, 11-16and %inch diam ....... 400 


Rolls and Oastings. 


Furnace floor sna straightening plates.....14c 
Housings ana castings not otherwise specified 


1%c 

Guide plates... - sep bicsitewa mio» 
Spindles and ¢ ‘oupling boxes...... ie tieseicenae tad 1c 
Sand rolls and pinions, large Size.................+. 2c 


Sand rolls and pinions, small size..................24¢ 











wen Or CS ee eae oC 
Rolling mill castings under 50fb...... ........... 2e 
Spur and bevel wheels, large... mana 3e 
Spur and bevel wheels, smail.......... see 


Pulleys up to 30 inches...... 
Pulleys over 30 inches.. 


A 
Engine castings, light . 200340 
Engine castings, heavy......... 2000s BKC 
SCRAP IRON AND OLD ‘METAL 
Net Ton. 
No. 1 R. RB. wrought SOrap ...-....ccccccos os cscs $23 00 
No. 1 wrought SCrap..... -..-s-se-see0 





No. 1 Machine cast scrap....... 
Stove plate (free from burntiron)..... ......... 
prate scales oh tiie siesitecncacednghisantgenabveoaidnasaaten 





Neon = band iron 











TVOR SMD ccxcasccssecsens 28 00 
SAMY RIE RONEN nc lcacasnnen osnnehes sobebee ven" chases 10 Of 
Axle turnings ..... a 
Wrought turning (free from cast) ............. 15 00 
Wrought iron, bead Grulings..... adisedaneensincan ME 
Cast borings.. sidatee Cis SE SE 
Malleable iron.......... nied dusehabaaiooica itch | an 
Uncut wrought i iron boilers......... baxtenebdesaicus aan 
LA ga ee 14 50 
Old 1708: "FT BRTIB... cccorecoxconsss 

Old SEBO DIET dcivaccessscces cients 


Car wheels .... 
Old copper .. 





No.1. H. red Bras 84 
Heavy yellow brass se th 
Light yellow Brass. .....<<cccccccssescervesssess 6 
SOPRM TEIN  ceuatckcohpnsensecee 3 
ye CE aa eee 8 
Geary GE GdiddAtcsaadekecn ca 3% 


WROUGHT | RON PIPE. 










DISCUUNTS. 

Discount 
Per Ct. 

Wr pen | iron pipe: Butt black..........X str 

Wrous ght i iron pipe . £ 1D black...........X str 
bap SE A i Rr ER EIS ee 60 
W rought iron pipe: butt galv........... ae 40 
“ap me 5 50 
Lap- welded boiler tubes.... 5U 
EE EES FEE LE 2 
" Sn ALE CERES EN 
Lend wiih Por ies ciate ee ae 
2 ES RRS 0 el. -almmenen 
Gs alvanized a 5t 
*  fittings.. iaiiennSettenesebice 40 
Patent adiustable ells...........0 EE Se 40 
CSOD. IE RRROII oi accctascoccsesdecttadskaand sooces 0 
BE <a a a ae Sa pabesinon 50 
BiteiM@e On WRUNG iieseicaiiesicscsses sched saronis . 30 
axpanding conducior pipe and fittings...... 40 

Cast iron piece fittings for wrought iron 
Pipe, black and galV..........ccssessessecesesserseee 70 
ushings and plugs..........ececseree seusenseunannas 15 





Malleable unions............ hepiaincinanaive ‘kencouieends 
flange unions.. seeinia 
Ok 
S MONIN MNGIED onch coducekasks :udsedh <stucstasnicoeceives 
Cast iron flanges, manifolds and expan:ion 
A PROTO scence soskiskisspvasatecsvbesitesa setae 65 
Hook. ring and expansion plates. coil 
NICE < vncunbibiihiicnsestesnuabbetbsceipati traioxcorcees 67% 
Iron body: Globe, angle, check, cross, 


, butterfly, throttle, back pressure 
an oot VREVOG «i isoniees pik. vosveresooxetey seonenies 65£10 


Bonet Globe, angle, check, cross + oe, 
and radiator valves... sie 
Throttle and butterfly vaives..................... *. 5t'&c10 
Brass: Fin. globe valves, with finished 
PRE DARE ELS 
Brass: Steam, service, meter and union 
WOE ID css casncteoitackcevesnsinortninscateoe 
Brass: Expansion joints and steam bibbs.. 
Mississippi gauge | RE te uf 
Bingham : 
Gas proving pump........... 
Oil cups. tubricators and 
Cocks forsteam gauges 
Cylinder cocks........ 
Comp. gauge cocks.... 
Water gauges, steam v 
valves.. 


5U&10 
55 







Gas fixture Se nleannieana tab reamnaeR: SS: 50 
McNamara hydrants and street washers.. ‘Spec’] 
NI AM sons eacutcccsuasaveunennes ieee Spec’l 


Galvanized wrought iron range boilers, to 
52 gallons 





Choo. je sohtensh 
Cast, iron soil pipe, ‘tos in. ‘inclusive. 
witesens to 6in. inclu- 





WON isincinaniiserens xessiouiescchadiatssaereen eRe 60&5 

Cast, iro WIN csettocccavabas: acccsheesecs 70 
Te te i ES j 

ial PRN Sociiaiivcucesn bectetew asec mcanteh 50 


Ground key work: 
Rough and fin. plain, tray and bath bibbs: 
stops, shower stops. hy- } 55&10 
drant end ball cocks..... ...... 
Compression: 


Rough and fin. plain, tray and bach bibbs.. 50410 


stups; 
drant and ball cocks 6 
Bz asin cocks, from No.1 to j3 inclusive...... 50410 
** above No, 13, and etscgist™ 
pate ebdjdsenbbcsiete oebebienes oebunedd adedadeeduedvenséceetee 


urinal, hopper, hy- 
















Dou: le bath cocks pe chain stays............. 50& 10 
Hose goods, plain aid water back a 
lings . i apenccink 10 
Boiler “couplings, ground “face, ‘per 
set...... er deeupaegessounaies cay: ARE 10 
Boiler “couplings “plain face, per 
Tictstcteussaessedeos . cseasstobacceMouccuul net, $1.2u 16 
3asin plugs and grates; bath, si i 
RIE Bn GTA IIO ssn aiacdececscs Ccdccedeeescschcaesckkes 
Soldering nipples ant unions..... 
Union joints.. 
End ferrules; street "washer screws, checks 
IE Ro iccanbinccisiseracspssinaneeniaion ee 55£10 
Hydrant and basin clamps, bydrant 
eee SaaS MTs EE rn = MARE A Tata AY 55410 
Pipe taps, reamers and dieS.......... .....ceeccc0e 6u 
Plsin pipe tongs and gas plyers..... 50 
Wrenches: Coe........... | ES 50 & 5 
o Girard agricultural 65 
oe “* standard... ..60 & 5 
ae SORMINMIID sccoccti scdtccies i xius+secceacct 33% 
” Armstrong 25 & 5 
ne Bemis & Call.. 5 
vi Rouase.. 
sig ER nn ye RRS, 
Pip> tongs: Brown's adj scinti 
“ Jarecki..... vaian <ilouendpie wicned 
i Robbins’ " chain. 
ra Brock’s a 
Vises: Plain pipe................008 
sig (RSS “ERS Sean ahs or 
” PREROL © COU D v0 cnesssnccesecosesesocensssesi 
se Bauer's pipe and bolt 
Machinists’ LAMMETS.......000000 
OOPS, . . (eee ears Spec’! 
Pipe cutters: Stamwood.................cecsscceeees 20 
4 cureka........ 45 
sd SERIES) 40 
“ ES eS 50 & 5 
Malleable oilers and hand lampe...............Spec'l 
SR: 060 
Armstrong 8 adjusiable stocks and dies...... 25£10 


Waste, at manufacturer's prices, 
Gas fitters’ cemest............. ving 
Hair felt.. naaaee 
Riiey Bros. “cement.. ch NAM 08 
Otley Bros. steam packing, ee 
Mineral wool.. ns i 
Lubricatiog cc mpé Te eS 
Malleable iron fittings, ck: galy 
Wroucht iron co "plage aad L 200 tes 
and galv............ pcandedeein sntpnnerane 70 


“= + Spec’ ] 










Standard Wrought Iron, Steam, Gas avd 
Water Pipe, 


Diameter 
No. of 
reads per | 
Price, 
Extra 

Threads. 


Nomina! 
Size Inside 


| in-of Screw. | 


| Th 





RS Ses 
—] S 
onl i) 
i) ~I 


x KR x 


HID Ue CO COPS Re et 


Ie Nais 








io De Be Be Be oe Bo Es De Be she he Be Le oe he 2 gg) 
— 
~ 
= 


eee 
Orem Go bo 


900 375 | 
ly | | 375 | 6240 








Extra Strong, double above list. 








TELEPHONE 2312 


FOREST CITY FILE WORKS. ESTABLISHED 1876, 








J. & BE. MOoRES BROS., 





FILE AND RASP MANUFACTURERS 


We makea ites of files made from Extra | Office 26 South Water St. Works 18 to 24 Center St. 
‘o I Steel. CLEVELAND, O. 





The McFarlan & Nottingham Co. 


MANUFACTURERS OF 


LATHES, PLANERS, SHAPERS AND 
DRILL PRESSES. 


220 'West Second St., 


CINCINNATI, OHIO.’ 32ly 








WORSVY7ICHE MEG. Co. 


MANUFACTURERS OF MALLEABLE AND CAST IRON FITTINGS, 


AND a GOODS. Jobbers of Plumbers’, Gas and Steam Fitters’ Tools and Supplies. 


manufoveers of | Ne Worswick Patent Radiators. 


AGENTS FOK [IRON PIPE AND BOILER TUBES. 
Corner Water and St. Clair Streets, 42 CLEVELAND, O. 





THE 


Cleveland Foundry 00., 


CLEVELAND, O., 


Manufacturers of 


Japaning, Electro-Plating in 
Nickel, Bronze and Copper. 

+ Hardware Specialties made on Contract. 
bh setelt corespondence and samples for 

sg OFFICE AND WORKS ON 


Piatt St. and C. & P.R.R. 


a@-Take Woodland cars to Carr St. 42ly 


The HOPPES Feed-Water PURIFIER. 


Sold on"Trial. Clean Boilers Cuaranteed. 








SEND FOR 


ESCRIPLIV: 


CIRCULAR 





uauru Sheet Steel Troughs eesily cleaned. 


HOPPES MANUFACTURING CO., - ° Sprinefield, Ohio. 





MimPr neon “CINCINNATI. OHIO.) pPricetist 
ALL PURPOSES 


‘FACTORY OFFICE 46 CENTRAL AVE./on apeLiCcartion 








BOOKWALTER ENGINES 


UPRIGHT AND HORIZONTAL, 
3 TO 10 HORSE POWER. 
OVER 3,000 IN SUCCESSFUL OPERATION. 
Illustrated Pamphlet sent free. Address, 


JAMES LEFFEL & CO., Springfield, Ohio. 


Eastern Office: 110 Liberty St.. New York. 
Send for Catalogue B, and mention this paper. 








Cambridge Roofing Co.. 


Menufacturers of 


JROWL'S PATENT STANDING SEAM, 


Plain Rolled, Corrugated and Crimped Edge, 


Roofing, Siding and Colling, Made of Steel and Charcoal Iron, awarded 
First Medal by the New Orleans Exposition. 








CAMBRIDGE - OHIO 
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IRON TRADE REVIEW. 








Foundries, This Means Money to You. 


WACHALAC’S 
Patent Matches 


AND 
SectionalFallowboards 
Saves Money and 
Time. Increases out- 
put Can be used for 
tated, Jobbing. or 
Stove Patterns. One 
shop caved over $2,(00 
a Fe by their use. 
‘or particulars ad- 
dress, 


J. WACHALAG. 


Chester St., 
CLEVELAND, 0. 

















“o5 
ily 


Zs 





















































. 


Sandusky Metal Works. 


FRED KRANZ, Proprietor. 


Manufacturer of 


IRON LIME KILNS, 


Copper, Sheet Steel and Sheet Iron Work for 
3rewers and Distillers. 


PLUMBING, GAS AND STEAM FITTING. 


STEAMBOAT WORK A SPECIALTY. 


OFFICE: 731! Water St.. 
04-ly SANDUSKY, Ohio, 








THE CLINE ENGINES. 


The most compact, best built and cheapest engine manu- 
factured. Boilers of Steel tested to 1*0 pounds 
pressure. A written guarantee with every outfit. 


2-Horse Power Engine and Boiler, poopie... 160. 
4-Horse Power, - $230. 


Usually rated at 3 and 5 Horse Power by other makers. 
2, 4, 6, 8 and 10 Horse Power Stationary, Yacht and 
Launch Engines and Boilers. Write for Catalogue. 


ELMER E. CLINE, 


50 ani 52 Ely Ave., - - ALLIANCE, O, 





N .D. Frsuer, Prest. & Gen. Mer. E.L Frise A.M. Autyn Sec. 


~ Swe 


Fisher & Wilson Gi, 


WHOLESALE 


ne & Hardwood 


/Lumber Dealers, 


Cleveland. O. 


Fine Hardwood Finishing Lumber a Specialty. 


PLAIN OAK, QUARTERED OAR Ash. CHERRY, WALNUT, bg OW POPLAR, penenE, 
RED BIRCH, ROCK MAPLE, BIRD’s EYE MAPLE, WHITE MAPLE 
BEE CH. ELM, :OUTHERN PINE. 
Bridge and Uar Timber Cut to Order. 42 





Vice Prest. & Treas. 


= 








The Eureka Furnaces. 


Are the ONLY SELF-FEEDERS for SOFT COAL, 
and are equally adapted for 


FIAED COAL or CORE 


With unequaled record for efficiency and economy. 
—ALSO— 


“New Champion” Stee! Furnaces 


Second to no surface burner.in the market; for 
Hard or Soft Coal, Coke or Natural Gas, 


= 


THESE FURNACES ARE MADE IN 
VARIOUS SIZES. 


And arranged for either brick or galv» nized iron casing, 

and are placed under our own supervirion. Before se- 

lecting a Furnace for your residen e, store-room or 
church, call upon us. or 


Send Postal for Catalogue with 
Testimonials. 
AGENT WANTED IN EVERY CITY. 


THE BRYCE FURNACE CO., 


‘DAYTON, OHIO, 
PATENTEES AND MANUFACTURERS. 03-ly 


GH. PRESLEY 0, "ctevevano a.” 
= 1) CLEVELAND, O. 
Tools, Supplies and Machinery. 


ACENCIES: 

STERLING £ZMERY WHEEL CoO., 
Emery and Corundum Wheels. 
BICKFORD BRILL CO., 
UPRICHT DRILL PRESSES. 
CHAMPION BLOWER & FORGE CO., 
Blowers, Exhausters,Forges,&c. 


J. B. WILLIAMS & SONS, 
Oak Tanned Leather Belting, R. H, Lace. 


_ 














CARRY S 


PIR FI EA FT 








GARRY IRON ROOFING COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
tron Roofing, Crimped and Corrugated Siding, tron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
tron Ore Paint and Cement. 

Iron Frames for Roofs and Buildings. 

No. 152 MERWIN ST., CLEVELAND, OHIO. 

s@ Send for circulars and price list No. 1 





nC ORR-GATED 





SEND FOR LIST OF STEEL RULES. 


No. 31, 1 ft. 
No. 4I, 1 ft. 








8 9} i 


4 With Leather Cases. 





Neatest Pocket 
Rules Out. 








a L 
LUFKIN 1 RULE ce? 2 CLEVELAND. 0.¢9 
f T t T + T mee Sih Sample sent by mail 


Tht HANAREAEATAAHRUAHEANGGURHEMERIANY, ony ala 























eR 
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FOR SALE BY THE TRADE GENERALLY. 


LUFKIN RULE COMPANY, 


CLEVELAND, OHIO. 








iSYKES IRON ROOFING CoO., NILES, O. 













SYKES’ all ay, Ison ts 
e-Rolled an 
IMPROVED Box Annealed, 
Best Roof inthe 


well Painted on 

both sides with 

Best of Paint 

mand Pure Lin- 
seed Oil, 


classes of 
Buildings. 
Easy Put On. 





fe Send for Circular and Price List, and mention this Paper. 





THE ATNA MACHINE COMPANY, 


SOLE MANUFACTURERS OF THE 


300 to 1000 Horse Power. Latest Design. 


For Rolling Mills, Furnaces, Pipe 
Works, Grist and Saw Mills, Etc. Also 
Manufacturers of 


Upright Engines from 10 to 150 H. P. 


Rolling Mill and Special Machinery, 
Light and Heavy Castings, and 
M. V. SMITH’S < 
Gas Producer and Furnace. 
ENGINES ALWAYS IN STOCK. 


Warren, - Onio. 





CINCINNATY, oO. 









—AND— 


“ STANDARD ” 
DUPLEX 





—_ 








Send for descript*ve circulars, 





Aetna Medium and High Speed Engines. 











THE LAIDLAW & ~ O,, 


Purchasers 
“Hero” Vertical Boiler- Feaders, | scsi 








REMOVABLE WATER CYLINDERS, 








IRON TRADE REVIEW. 















148 and (50 E. Front. St.. 


GEO. C. KEENE & CO., 


Gornice and Roofing Machines. 


UFACTURERS 


FREE SITES 


Man ufacturing Establishments. 





iy 5 
My) 





WILSON VANCE. 





Free sites and free gas for fuel are given to first-class manufacturing enterprises, 
who propose in good faith to locate at Findlay, Ohio. 
correspond with persons controlling such concerns, and 
will give personal attention to visitors. 

I buy and sell real estate on commission; have sold nearly a half million dollars worth 
since the lst of February, 1887, and in no case has the property failed to 
appreciate at cash 25 per cent. per week on the total 
amount of purchase money. 


I will be glad to 


». FINDLAY, O. 





> Over 25,000 


i} IN UBB. 







92-3m Cincinnati, O. |, Sizes : 


OTTO CAS ENCINE WORKS 
Schleicher, Schumm & Co.,  {Ehiladelphia. 
Horizontal OTTO Gas Engines, 


Vertical OTTO Gas Engines 


— 
Combined OTTO Gas Engine Pum 


Twin Cylinder “OTTO Gas Engines. 
Combined ¢ OTTO Gas Engine Dynamos 


3;'3,:4,. ¥, on 15, 25 and 50 horse-power. 













SEBASTIA 
MAY & AS MPANY'S 
Improved 
Serew' Cutting 
Foot or Power 


p catalogue oft of" Lathes, Drill 
Machinists’ ae 
and Supplies mailed on 
plication. Lathes on Trial. 
164 W. Second 8t., 


-— 441ly #$=\CINCINNATI, O. 








la 
SECTION OF CONVEYOR. ~ ey 


THE JEFFREY MANO’FG CO. 


116 W. State St., Columbus, O. 
Manufacturers of 


Roller and Detachable Chain for 
Elevators, 
Conveyors, 


Drive Belts 


For handling 


COAL, 
ORES, 
CRAIN, 


Barrels, Boxes, &c 
-—o- 


= Send for 1887 Illustrated 
Catalogue. 


Correspondence Solicited. 








SEND FOR 


NEW 


ILLUSTRATED CATALOGUE 


AND 


Price List 


MILLING aiid 


Drill Presses, Lathes, etc. 





Ready June 15th, 1888, 


E. E. GARVIN & CO., 
139-141-143 Centre St., 
NEW YORK. 







BINCHAM & CO., 


146, 148 & 150 Water St., 
CLEVELAND, O 


Hardware, Iron, Nails and Metals 


OF EVERY DESCRIPTION. 


RAILWAY, MACHINISTS’ AND MINERS’ SUPPLIES. 


Wm. Jesson & Sons and Peter Stubs’ Celebrated Cast Steel. 
Malleablie and Cast Gas and Water Fittings. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Penn 
sylvania.Tube Works Pipe and Boiler Fiues; Peet’s Open Way Valves; 
Boston Belting Co.’s Rubber Belting, Packing and Hose: 

Alexander Bros.’ Leather Belts. 


STUBS, CROBET & ROTHERY FILES, 


W. 





ETC., ETC. 





@. W. STOCKLY. President. J.J. TRACY, Vice-President. . 
J. POTTER, Treasurer. N. 8. POSSONS, Supt. 
S. M. HAMILL, Jr., Asst. Secretary. 


W. F. SWIFT, Secretary, 
W.J.POSSONS, Asst. Supt. 





— THE — 


Brush Electric Co., 


SOLE MANUFACTURERS UNDER ALL THE 


Patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, 
Electro Motors, Etc. 


THE BRUSH LIGHT STILL LEADS THE FIELD. 


No other System in the World equals ours in Simplicity, Durability, 
Earning Capacity, Reliability. The Best is always the Cheap- 
est. 45,000 Brush Arc Lamps now in use. Self- 
Regulating Incandescence Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC Co. 


CLEVELAND, OHIO, U.S. A. 
AGENCIES EVERYWHERE 98 





Fox. Turret ai Spceed 








| 
| 
| 
! 
| 
| 





CASTINGS “2: 














LATHES Zk 
* . > ~~ 
. And Brass Finishers he EG 
é<z 
TOOLS. ge 
° Ss “se 
CACE MACHINE WORKS, Pe 
Waterford, New York. 7p) @9 
caf ROMs 38, 000, Lie, NEIGH) 
and of unequal Stronger and more du 
en re arenes aang ol #3 
tn ear a “i 
every descr.ption. 


PENCERIAN 
TEEL PENS 














E. T. BARNUM, 


MANUFACTERER OF 


Wire and Iron Work, 
Wire and Iron Fences, nasty 
Ofiee, Bailine. Balcony 
Cresting vad wg 

Send for Catalogue. 
5210m DETROIT, MICH- 








— Rubber Bucket 


aes PUMP. 


uisetured §.E. Crawford 


elie Aik: OHIO. 


mo i Expancton, Wood Fores 








Patents. 
H. T. FISHER, 


SOLICITOR AND COUNSELOR, 
lam Examiner U. 8. Lonongy, ea Eight years 


oan, Satistaction guaranteed. r Write or call Wer 
34 Blackstone Building, CLEVELAND. 0. 





WEBER & LIND SIGN WORKS. 
Artistic Signs. 
Cor. Ontario & Huron Strs., 
CLEVELAND, O. 


Show Cards; Silk Banners, Ponting. F and 
Streamers; Pictare Painting ood; 
Metal, Glass and Clath Stone” 08 





MUCLER & KRAUS, 
ENGRAVERS - ON - WOOD, 


89 Euclid Avenue, 
Telephone 2240. CLEVELAND. O. 





of every de- 
seription. 


LES 


Mor Awnings & T 























































IRON TRADE REVIEW. 

















THE AMERICAN 
Manufacturing, Mining & Milling Co., 


MANUFACTURERS UF ALL KINDS OF GOLD AND SILVER 


Mining Machinery 


SPECIALTIES.—The Linn Double-JJaw Rock Breaker and Ore 
Crusher ; The Standard Pulverizer (for wet pulverizing); The Crescent Pul- 
verizer (for either wet or dry pulverizing) Howland’s Rapid Amalgamator ; 
Secor’s Ii — Amalgamating Pan (for treatment of refractory ores); 
Howland’s Improved Disintegrating and Concentrating Riffles. 


Agents Wanted. Correspondence Solicited. Catalogues Sent on Application. 





MT. VERNON IRON WORKS, 
Oldest and Largest Works in the Country. 


C.& CG. Cooper & Co., Prop’s, 
Manufacture 


Corliss Automatic Cut-off Engines, 


50 to 450 Horse Power. 
Slide Valve Stationary Engines 
All Sizes, Extra H , with Girder, 
Box Tea. 


PORTABLE Pras. Center and 
Side Crank, 6 


Racer I ENGINES 8 8 to ay HP, 
d P with Self- pon 
pone | Late improvemenia, 
grec see and Flue Boliers. 


] Address C. & G. sopra & CO., Mt. Vernon, 0. 
Pratt. Agent , 8944 St. Clair St. Cleveland. 0 







Send ror Prices ana Decgripsive Chowan. 115 


J. Surra. H. E. Teacuocr. F. W. &mirs 


SMITH & TEACHOUT, 





“aamacscorers ot BOILERS, TANKS and STILLS, 0 «2 nsession 


ING PROMPTLY EXECUTED: PLATE AND SHEET TRON WORK. _ ALSO 
REPATLUES rr KEN OUT, PIECED AND RESET. NEW FLUES ON HAND 


644 and 646 Broadway. Telephone 1121. (91-ly} CLEVELAND, O. 





Lathes, Planers 
SHAPERS, 
DRILL PRESSES, 
Wood-working Machinery, 


Engines and Boilers, 


Wood Split Pulleys, Shafting, Hangers and 


Couplings. Write for Prices—it will pay you 


Sherriff & Ashworth Machinery Co., 


80 Water Street and 98 Ist Avenue, 92-ly PITTSBURGH, PA. 





The STANDARD TOOL Co.. 


CLEVELAND, OHIO, 
Manufacturers of 

INCREASE TWIST DRILLS, &c., 

TAPER SHANK DRILLS, 

Straieaht Shank Drilis, 

Machine Bit Drilis, 
Screw Driver Bits, 

Bit Stock, 
























Sockets, 
Hand and 
Shell Reamers, 
Standard Cauges, 
Milling Cutters and Specia! 
Tools, Morse Taper Reamers. 
—— Standard Patent —— 


Twist Drill Grinding Machine. 
New York Office, 33 Chambers Street. 07 














CANTON IRON ROOFING GO., Canton, Ohio, 


MANUFACTURERS OF THE H. W. SMITH PATENT 


Corrurated fron 


Mm Roofing and Sid- 
Mi # ing. Beaded Iron 
Made of. genu- |i Ceiling and Sid- 
ine sneet steel |) ing, Crimped 
and calamined & Pit Edge Roofir g and 
steel, Siding, Koof 
Sena tor catalogue, price list aan sampes. [06-6m] Pant, Roofer’s Paper, ac. 













Shapers, Engine Lathes ~ Drills. 


Lodge, Davis & Co., 


Cincinnati, Ohio. sENv FOR PRICES. 


5 , 20", 26’, 82°" Shape tT 
io 19’’, 21’’. 24’", 27 Engine Lathee WILL 
wy" 24” > Upright, "Drill ae, PAY 
25’. 28” 40’ B.G 


. P. F. Drills. You. 





William Tod & Co., Youngstown, 0,, 
THE PORTER-HAMILTON ENGINE, 
The Hamilton Blast Furnace Engine, 









Hydraulic Cranes and Accumulators. 
s@ Heavy special machinery generally. Send for illustrated catalogue. 








—NATIONAL— 


SAFE & LOCK CO., 


BRAINARD BLOCK, 
North Side Public Square, - Trlephone 399. 
CLEVELAND, oO. 
——MANUFACTURERS OF—— 


Fire & Burglar Proof Safes, 


BANK VAULTS, SAFETY DE 
BOXES, TIM D COMED. — 
NATION LOOKS. 


WORKS, 
C.& P. R.R., bet. Garden & Quincy Sts. 


« The Lane & Bodley Co, 


Manufacturers of 


AUTOMATIC CUTOFF ERGINES. 


from heavy patterns and of . 
wed wa crkmanbip. — 


STEE. BOILERS, 
Feed Water Heaters, 
SHAFTING, PULLEYS, GEARING 


TH* LANF BODLEY Co. 
Nos. 1 to 25 John Street. 
CINCINNATI, 0. 


BOILERS 


iy LY 
| oe ‘ 
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) PG Or 
is “Ou ear wae T 
| Wpuress: EXTERNE : | Qouress: EXTERNE yO MENNE BULER Lo tiicaiw UINGSTONN, OAD, NNGSTONN, GHIDY 
NEW AND IMPROVED 


{7-Inch Engine Lathes. 


Any length of bed. Workmanship’stric!ly 
first-class, — 


THE MULLER MACHINE TOOL CO,, 


Sth and Evans Sts., [44] CINCINNATI, 0. 


Cay, BOILER WORKS — 
\ BI AM ROOF TRUS SES. 
) BLAS us JRNACES-& ROLLING MILL WORK 














W™-B. POLLOCK & ( SSTOWN \&© OHIO. 





